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Abstract
Information Technology (IT) has become a significant 
industrial sector for the European Community. To remain 
competitive, Europe's IT industry needs manpower with the 
necessary IT sk ills . For some time, concern has been 
expressed over manpower shortages.
Since the latter half of the 1980s, the European 
Community has been supporting IT training, principally 
via COMETT (Community Action Programme in Education and 
Training for Technology) and the ESPRIT (European 
Strategic Programme for Research and Development in 
Information Technology) VLSI Design Training Action.
The present study aims to provide an overview of skills  
availability in the European IT industry, and to assess 
the effectiveness of the European Community's efforts to 
provide a greater supply of IT manpower. The study 
builds on and adds to research already conducted in this 
fie ld . It is based on literature research in published 
sources, and on a dedicated survey carried out in five EC 
Member States in 1992. The survey covered 230 IT firms, 
of which 68 completed the questionnaire.
On the basis, in particular, of the survey findings, i t  
is concluded that a shortage of IT manpower, of critical 
importance in providing competitive advantage, exists and 
is expected to continue, i f  not grow worse, in the short 
term.
While EC IT education and training programmes (COMETT and 
ESPRIT) have led to an improvement in the availability  
and quality of IT manpower, more effort is required at 
European level. Future efforts need to concentrate on 
SMEs and on the computer services sector.
Abbreviations used in the text
CEC:
COMETT:
COREPER:
COST:
CREATE:
CREST:
DELTA:
DG:
DG X II :
DG X I I I :
Commission of the European Communities; also 
referred to in text as European Commission or 
simply Commission.
Community Action Programme in Education and 
Training for Technology.
Committee of Permanent Representatives
(assists Council of Ministers)
European Cooperation in Scientific and Technical 
Research.
Centre for Research in Employment and Technology 
in Europe (UK).
Scientific and Technical Research Committee 
(Comite de la Recherche Scientifique et 
Technique).
Developing European Learning through Technological 
Advance.
Directorate General (of the European Commission); 
equivalent to Government Department
Directorate General for Science, Research and 
Development.
Directorate General for Telecommunications, 
Information Industries and Innovation.
EC: European Community.
ECU:
EFTA:
ESPRIT:
EUROSTAT: 
FAST:
GDP:
GMD:
HMSO:
IFO:
IMS:
IP R s:
IRDAC:
IT :
IT  R & D
ITSA:
MERIT:
MSC:
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European Currency Unit.
KECU: Thousands of European Currency Units;
MECU: Millions of European Currency Units. 
European Free Trade Association.
European Strategic Programme for Research and 
Development in Information Technology. ESPRIT 
VLSI is the Very Large Scale Integrated Design 
Training Action.
Statistical Office of the European Communities.
Forecasting and Assessment in the field  of Science 
and Technology.
Gross Domestic Product.
German National Research Centre for Computer 
Science
Her Majesty's Stationery Office.
Institut fur Wirtschaftsforschung (D).
Institute of Manpower Studies (UK).
Intellectual Property Rights.
EC Advisory Committee on Research and Industrial 
Development.
Information Technology.
: Information Technology Research and Development.
Information Technology Skills Agency (UK).
Maastricht Economic Research Institute on 
Innovation and Technology (NL).
Manpower Services Commission (UK).
R & T D: Research and Technological Development
SEFI: European Society for Engineering Education.
TFHRETY: Task Force for Human Resources Education, Training
and Youth.
UNESCO: United Nations Educational, Scientific and
Cultural Organisation.
PSI: Policy Studies Institute (UK).
Note In general, the text reproduces terms used in 
Commission documents, in accordance with accepted EC usage. 
One example is the use of the term "enterprise" for what 
would in normal English usage be referred to as a company or 
economic operator.
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CHAPTER I : INTRODUCTION
The development and efficient application of Information 
Technology (IT) is essential for a successful economy. 
Technological and industrial developments are rapid, and new 
generations of computers appear every 3 to 4 years. IT is 
one of the largest industrial sectors worldwide (about 4.5% 
of world-wide GDP) a  its  importance for the European 
Community is due not only to its  size, but also to its  role 
as a catalyst in other areas. The impact it  has on 
employment is considerable; an estimated 60 to 65% of the 
working population is directly or indirectly dependent on 
these technologies and their applications.2
Technological development requires a skilled workforce, 
capable of mastering the complexity and opportunities of IT 
and its applications. Since the early 1980s, concern has 
been voiced over widespread shortages of such manpower in 
Europe. The Information Technology industry requires 
professional IT manpower2 to carry out research, and to 
transform the results into profit-generating products and 
services. Shortages of such manpower affect the output and 
delivery of products, preventing industry from competing 
efficiently.
In response to the perceived manpower shortage, the European 
Community launched a large scale training programme (COMETT) 
in 1986, and on a lesser scale but equally important, the 
ESPRIT VLSI Design Training Action in 1989.
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The overall objective of this study is to assess the 
effectiveness of these programmes in meeting the sk ill 
requirements of Europe's Information Technology industries.
This study aims to provide an exhaustive evaluation and 
assessment of published sources, principally primary EC 
sources.* The theoretical element has deliberately been 
kept to a minimum, given the practical intention of the 
study; i t  aims to contribute to and consolidate work already 
done by others. The fie ld  examined is a vast one, and it  is  
not suggested that this text asks a ll possible questions, 
let alone provides a ll possible answers. It  is  a small 
contribution to the body of research in this area but, it  is 
hoped, a useful one.
The specific objectives of the study are:
-  to report on Europe's Information Technology industry, 
tracing the historical development of IT, and analysing 
the significance of IT for Europe, and the state of its  
IT industry;
-  to determine, fir s tly  on the basis of research in
published sources, the form and content of IT sk ill 
demand and sk ill shortage;
-  to examine the importance of education and training 
for industry, and EC policy in Education and Training 
for IT;
-  to assess the effectiveness of EC policy in meeting 
the sk ill requirements of industry; this assessment is
based on the results of a survey, carried out by
questionnaire, of IT industries in five EC Member
States;
-  to derive, from the above, conclusions on the shortage 
situation, and outline suggestions for possible 
improvements, within the framework of EC programmes.
Published sources used fa ll into three categories: primary 
EC sources (publications by the EC Commission or its  
specialised offices)? published academic studies, largely of 
the last ten years; and thirdly, articles, bulletins and 
reports of conferences.
The main original contribution of this study is the survey 
of IT companies participating in the EC COMETT and ESPRIT 
programmes. The questionnaire used was designed following 
the examination of questionnaires used in previous IT 
surveys. The methodology and design of the questionnaire is 
explained at length in chapter VIII. The level of replies 
from COMETT participants was surprisingly low. Of those who 
replied, however, the general tone broadly resembled that of 
replies to the two evaluations of COMETT carried out in 1989 
and in 1991.
Chapter II examines the meaning of "Information Technology" 
and introduces the definition used in this study. This 
definition embraces the IT sectors covered by the COMETT and 
ESPRIT programmes: Microelectronics, Information Processing 
Systems (including Software), Office and Business Systems, 
Computer Integrated Manufacturing and Basic Research 
sectors.
Chapter III traces the history of Information Technology, 
sketching the principal technological developments. These 
technological developments are analysed in terms of size, 
cost, and speed; the analysis shows how, as computers became 
smaller, cheaper and more powerful, demand for them 
increased enormously. This demand has been particularly 
significant in the office and manufacturing environments, 
resulting in greater efficiency in the former, and in 
increased productivity, lower cost, and higher quality 
products in the latter.
Chapter IV explains the significance of the IT industry for 
Europe, underlining its  growth potential, size and 
pervasiveness, as well as the benefits accruing to 
organisations from the introduction of IT systems.
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The ESPRIT programme is then described. The poor state of 
Europe's IT industry in the early 1980s led to the launching 
by the European Commission in 1984 of a European 
collaborative research programme (ESPRIT), the overall 
objective of which is  to improve the competitiveness of the 
European IT industry; this is achieved by pooling R & D 
efforts on a European scale. ESPRIT has been successful in 
nurturing Europe's Information Technology Research and 
Development base, and has helped increase human resources, 
given that R & D funding is channelled to the employment of 
more people. More significantly, in qualitative terms, it  
has raised sk ill and knowledge levels. Nevertheless, a 
shortage of IT sk ills persists. This shortage threatens the 
competitiveness of Europe's IT industry.
Chapter V examines the shortage issue in depth. Different 
approaches to the meaning of a sk ill shortage are explored; 
the employer-based approach, which determines shortages in 
terms of recruitment d ifficu lties faced by individual firms, 
is the method most widely used. Several interrelated 
factors (e .g . supply not meeting demand, sk ill mismatch) can 
contribute to the sk ill shortage level; these, in turn, are 
affected by demographic trends. As Europe's population 
ages, with a projected annual reduction of 1.7% in the 
active labour force (aged 20-30) over the period 1965-2020, 
the outlook must cause concern.
The extent of IT shortages at a national and European level 
is examined. At a national level, reports and studies point 
to the existence of IT shortages. Studies and reports at a 
European level, however, have found it  particularly 
d ifficu lt to obtain reliable, comparable Member State data 
on the demand for and supply of IT manpower.
Chapter VI discusses the importance of education and 
training, and traces the development of its  relationship to 
industrial success. The forms of education and training 
required by Europe's IT industry are briefly analysed, on 
the basis of available sources.
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Chapter VII examines the role played by the EC in education 
and training for technology, and describes and evaluates the 
two principal EC programmes (COMETT and the ESPRIT VLSI 
Design Training Action). The principal objective of COMETT 
is to stimulate and strengthen cooperation between higher 
education and industry in order to advance training in new 
technology and to respond to the needs of industry for 
qualified manpower. The VLSI Design Training Action was 
launched in response to the increasing need for engineers 
capable of designing very large scale integrated
microelectronic circuits.
Chapter VIII describes the methodology of an empirical 
survey conducted by questionnaire in spring 1992, intended 
to obtain more information on the sk ill shortage position 
and to assess the effectiveness of the COMETT and ESPRIT
(VLSI) programmes in educating and training IT manpower. 
The questionnaire was established following the examination 
of questionnaires used previously in similar or related 
surveys. These questionnaires are analysed, and the design 
of the questionnaire used is explained. The survey sample 
comprised 230 IT companies in five EC Member States: France 
(F), Germany (D)s , Greece (EL), Spain (E) and the United
Kingdom (UK). As the survey sought to achieve an EC-wide
overview, its  recommendations deal with EC action, rather 
than with specific national contributions to a common effort
Chapter IX evaluates the results of the survey, notably the 
importance of IT staff in providing a competitive advantage 
for organisations; sk ill shortages and expected demand; the 
effectiveness of COMETT and ESPRIT; and the European 
Community's role in improving the availability and quality 
of IT sta ff.
On the basis of the survey results, together with evidence 
from published sources, Chapter X seeks to judge the 
effectiveness of COMETT and ESPRIT in meeting the sk ill  
requirements of Europe's IT industries. In conclusion, a 
number of suggestions for future action are presented.
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NOTES
1 The IT Industry in Europe, Report on the Situation of the IT Industry in Europe, (unpublished
CEC paper), Brussels, 7.5.1992, p. 3.
2 ESPRIT Progress and Results 1990/91. CEC, Office for Official Publications, Luxembourg, 1991,
p. 10.
3 Professional IT manpower are people in jobs at graduate level or equivalent whose main activity 
is associated with the development or application of IT.
“ Cf. bibliography; research covers sources published up to end-1992.
5 The survey did not cover the former GDR,
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CHAPTER II : INFORMATION TECHNOLOGY: TOWARDS A DEFINITION
The term "Information Technology" is a relatively recent 
addition to the English language. It has its  counterparts 
in the French "informatique" and the Russian "informatika". 
The Russian term seems to have first been used in 1966, 
while in April 1967 the Academie Francaise defined 
"informatique" as; "the science of the rational handling of 
information, particularly through computers and particularly 
in support of knowledge and communications in the technical, 
economic and social fie ld s ".i
Definitions of information vary; dictionaries disagree. For 
the Oxford English Dictionary,2 information is "that of 
which one is apprised or told, knowledge, news". It is also 
"intelligence given", while the definition of intelligence 
is "information communicated". Other definitions emphasise 
the knowledge transfer aspect of information, referring to 
it  as "the communication of instructive knowledge", or "the 
knowledge conveyed to the mind by a statement of fact". 
Barron and Curnow2 relate information to energy, stressing 
that information is a basic resource essential to the 
operation of an economy. They believe that the provision of 
a cost-effective information system is just as important as 
the provision of a cost-effective energy system.
To Large, 4 information is wealth; he supports this view by 
the example of the management of sewers and water mains in 
the West of England. In the late 1970s, the Wessex Water
Authority introduced computer controls, via a computer 
network covering five counties. The computer not only 
measures and controls the flows along the pipes and at 
source in rivers and reservoirs, but contains a databank on 
the regional water supply and sewage system, with four 
thousand maps, indicating every pipe and hydrant. The 
introduction of this system has brought savings in 
electricity consumption, water wastage, staffing costs (by 
the reduction in emergency overtime), and capital 
expenditure.
For Stonier, "a country's store of information is its  
principal asset, its  greatest potential source of wealth".5 
Stonier explains how any object or material can be made more 
valuable by adding information; "waste desert land plus 
information becomes productive crop land. Idle capital plus 
information becomes revenue-yielding investment".5
Jones and Dows land? examine the current and future role of 
electronic information services in Europe. They identify 
the growing importance of information; "information 
provision in its  many forms has for the past 25 years become 
of increasing importance to a ll , and currently in excess of 
40% of the UK workforce are directly or indirectly involved 
in information related activities. The corresponding 
figures for other European countries are just slightly  
lower".«
Technology has been described as man's toolbox. Once, 
technology was wood, stone and animal skin. Today, 
technology includes not only hardware made from tangible 
materials, but also analytical techniques, mathematics, 
computer programs and even thought processes.
Information Technology could usefully be defined as man's 
use of tools to acquire knowledge. This is perhaps too 
vague a definition, considering the scope and significance 
of IT; a more detailed definition is justified. An IT 
literature search and assessment of over thirty publications 
(Appendices I-IV) reveals a number of definitions; while
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many are similar, there is no agreed definition of 
Information Technology. Definitions vary, depending on 
subject matter, and may be grouped as follows; 1) technical 
(machine oriented); 2) technical /  sector- linked (Appendix 
I ) ;  3) industrial definitions (Appendix I I ) ;  4) product-
linked definitions (Appendix I I I ) ; 5) broader definitions 
which consider social and economic factors (Appendix IV).
1) Technical definitions are machine oriented and refer to 
the capabilities of machines (computers) i .e .  data 
collection, data input, information storage and information 
processing. King has taken a technical definition in For 
Better for Worse, the Benefits and Risks of IT: "Information 
Technology describes the whole range of processes for the 
acquisition, storage, transmission, retrieval and processing 
of information"®
2) Technical/sector-linked definitions extend beyond the 
technical definition to include certain IT sectors; for 
example, "IT covers the electronic processing of information 
as well as office and factory automation (robotics), process 
control and telecommunications".^
3) Industrial definitions focus on IT industries; Friebe and 
Gerybadze use this type of definition in their review of 
Microelectronics in Western Europe: "Information Technology 
comprises the following fields of industrial activity: 
microelectronics, semiconductors, components; application of 
microelectronics in industrial products, processes, 
subsystems and systems; telecommunications, data processing, 
computer technology; a rtific ia l intelligence", n
4) Product-linked definitions involve everything from "a 
video tape to a direct broadcasting sa te llite , from a pocket 
electronic calculator to a missile guidance system; from a 
tiny silicon chip to a mainframe or supercomputer, from a 
digital watch to a robot, from software to a CAD/CAM 
system" .12
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5) Some definitions go beyond the technical/industrial 
layers and consider social and economic matters: "the
scien tific , technological and engineering disciplines and 
the management techniques used in information handling and 
processing, their applications? computers and their 
interaction with men and machines, and associated social, 
economic and cultural matters".«  This is UNESCO's 
definition.
Some authors presume that the reader already understands 
what is  meant by Information Technology, and hence give no 
definition. Appendix V provides examples of reports and 
studies on Information Technology where no definitions have 
been provided.
Which Definition ?
This study is concerned with EC efforts in Education and 
Training for Information Technology. The principal
Community IT programme is ESPRIT -  European Strategic 
Programme for Research and Development in Information 
Technology. The main advanced technology education and 
training programme is COMETT. COMETT and ESPRIT fund 
projects in key technology sectors.«  Given the subject 
examined here, ESPRIT or COMETT's definition might seem to 
be the obvious choice. Research on a selection of published 
documentation on both programmes (Appendix VI for ESPRIT 
and Appendix VII for COMETT) revealed a sectoral definition 
for both.
For the purpose of this study, a technical/sectoral 
definition has been chosen, covering the use of Information 
Technology in those IT sectors funded under ESPRIT and 
COMETT. This definition is : "the use of modern technology
for the acquisition, storage, transmission, retrieval and 
processing of information, covering the sectors of 
Microelectronics, Information Processing Systems, Software, 
Office and Business Systems, Computer Integrated 
Manufacturing and Basic Research".
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NOTES
1 Quoted in Large, P,, The Micro Revolution Revisited. Frances Pinter, London, 1984, p. 40
2 Sykes, J. B,, The Pocket Oxford Dictionary of Current English. Oxford University Press, 1978.
3 Barron, I,, Curnow, R., The Future with Microelectronics. Forecasting the Effects of Information 
Technology, Frances Pinter, London, 1979, p. 29.
4 Large, op.cit., pp. 41-42.
5 Stonier sees the three major ways by which a society increases its wealth significantly: 1) the
slow and steady accumulation of capital; 2) military conquest or other territorial expansion; 3) 
new technology which converts 'non-resources' into 'resources'. Stonier, T., The Wealth of
Information, a Profile of the Post-Industrial Economy, Butler & Tanner, Frome & London, 1983, p.
12.
® Ibid, p. 18,
7 Jones, C., Dowsland, W.B., Online Sources of European Information: Their Development and Use. 
Avebury, Gower Publishing, Aldershot, 1990.
8 Ibid. p. 4,
9 King, A., "For Better and for Worse; the Benefits and Risks of IT" in Information Society for 
Richer for Poorer. Andersen, N.B., Earl, M., Holst, 0., Humford, E., North Holland Publishing, 
Oxford, 1982, p. 35.
10 The European Community & New Technologies: from ESPRIT to the Biosocietyr European file 8, CEC, 
Brussels, April 1984, p. 1.
n Friebe, K.P., Gerybadze, A., Microelectronics in Western Europe, quoted in FAST Occasional Paper
No 118 - The Brainworkers : Typology Training Background and Work Situation, Battelle Institut, 
CEC - FAST (Forecasting and Assessment in the field of Science and Technology) Programme, 
Brussels, 1986, p. 14.
12 English, M., The Economic and Social Challenge : The Impact of Information Technologies and 
Telecommunications. Paper presented by M, English of the CEC Task Force Information 
Technologies and Telecommunications, at an OECD seminar on the impact of new information and 
communication technologies on the pulp and paper industry 10-12.12.1985, p. 37.
13 Duke, J., Educational Environments for the 1990s. Management Education & Training Consultancy, 
Surrey, 1983, p. 4.
i“ The sectors funded in the ESPRIT programme are: advanced microelectronics, information
processing systems (software), office & business systems, computer integrated manufacturing and 
basic research. The IT sectors funded under COMETT were the same as under ESPRIT in the period 
1986-1988; for the period 1989-1992 the IT sectors were modified to include telecommunications 
and data communications.
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CHAPTER Ills  ORIGINS, DEVELOPMENT AND IMPACT OF INFORMATION 
TECHNOLOGY.
l .  Origins and development
The Industrial Revolution established the rule of the 
machine. Many see today's Information Technology Revolution 
as the successor of the Industrial Revolution, the 
significant difference being that while the latter replaced 
and amplified man's physical labour, the IT Revolution is  
replacing and amplifying mental labour.
This chapter briefly examines the history of IT. While the 
origins of the computer (the backbone of the IT revolution) 
can be traced to the sand table and abacus of ancient times, 
i t  was in the 17th century, when more and more people began 
making their living by compiling and manipulating numbers, 
that the need for a machine capable of performing 
arithmetical tasks was fe lt , and mathematicians and 
scientists addressed the problem.
The fir s t  machine capable of performing arithmetical 
functions was developed by the French philosopher and 
mathematician Blaise Pascal in 1646. The Pascaline, as i t  
was known, consisted of a set of interlocking cogs and 
wheels and had an input device, a set of calculating 
mechanisms and an output device. The user dialled the
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numbers to be computed, the action of dialling caused the 
gears to move, and the answer appeared at a window. Though 
a primitive form of computer, the Pascaline lacked three 
important features: i t  had no memory, no decision-making
unit, and was not programmable.
Thirty years later, Gottfried Wilhelm von Leibniz invented 
the Leibniz Wheel. The latter could not only add and 
subtract fully automatically, but also multiply and divide. 
The operation of multiplication was performed automatically 
by repeated additions. Leibniz's machine was the fir s t  
prototype of the modern desk top calculator. The device 
was viewed with the greatest interest both by the Academie 
des Sciences in Paris, and by the Royal Society in London, 
to which Leibniz was elected a Fellow in 1673. Leibniz made 
a copy of his machine at the request of Peter the Great of 
Russia, to send to the Emperor of China.
In 1822 Charles Babbage, "father of computing", invented his 
Difference Engine; " i t  was pondering the time-wasting and 
desperately routine nature of logarithm calculations which 
led him to conceive that a machine ought to be able to do it  
far more easily and far more accurately" The Difference 
Engine was capable of solving polynomial equations by 
calculating successive differences between numbers. 
Although the Difference Engine was more advanced than its  
forerunners, i t  was s t i l l  basically a calculator rather than 
a computer.
In 1833 Babbage designed his Analytical Engine. This device 
had the five essential characteristics of a computer (a set 
of input devices, an arithmetical unit, a control unit, a 
store or memory and an output mechanism). While the 
prototype Difference Engine was hand-powered, Babbage 
planned to use steam power for the Analytical Engine. For a 
number of reasons, including the lack of government 
financial support, the Analytical Engine was never built. 
Babbage devoted the rest of his life  to designing a 
universal digital calculator. This, too, was never built,
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for though his plans were correct in theory (his notes show 
that his engine contained in mechanical terms a ll the 
elements of today's electronic computers), they were 
decades, i f  not a century ahead of the technology required 
to put the theory into practice
Shortly after Babbage's death, a new form of motive power -  
electricity -  was developed. A machine powered by 
electricity , and similar to Babbage's Difference Engine, was 
built by George Barnard Grant, an American engineer, and 
exhibited in 1876® its  size, however, made i t  unsuitable 
for office use. Grant later built smaller, more practical 
machines, which could be used for office purposes. They 
s t i l l  suffered from two drawbacks: numbers to be calculated 
had to be entered, a time consuming task, and the act of 
multiplication was performed laboriously.
In the late 19th century, the legal requirement to hold a 
census every ten years placed an enormous burden on the US 
Census Bureau. The problem was amplified by continuing 
immigration. The way in which the information was handled 
le ft  much room for error and the results were often out of 
date before publication® In 1887 the Bureau held a 
competition to find an improved method of recording and 
counting. The successful candidate was Herman Hollerith, 
who developed a method of storing information using holes 
punched in cards; electrical power was then used to drive 
the tabulating machines® Hollerith's system was selected 
for the 1890 census, which was completed in time® In 
addition to performing calculations which would otherwise 
have been impossible in so short a time, the tabulating 
machines provided a much more complete presentation of the 
statistics of population than was made at any preceding 
census® To handle the increasing demand for his system 
(the railways were among his fir s t  big customers), Hollerith 
established the Tabulating Machine Company in Washington DC. 
In 1911 i t  became part of a new conglomerate, the Computing 
Tabulating and Recording Company. By Hollerith's death in 
1929, the company had become the International Business
- 15 -
The computing devices described above were digital devices;7 
analogue devices® were capable of much more. The first  
useful analogue computer, built in the 1870s by the British 
physicist Lord Kelvin, was successfully used to predict the 
tides around Britain. Kelvin believed that i t  would be 
possible to build a machine capable of solving general 
problems associated with the solution of differential 
equations.
Kelvin's proposed "Differential Analyser" was similar to 
Babbage's Analytical Engine, but did not become a reality  
for f ifty  years. Vannevar Bush, a professor at the 
Massachusetts Institute of Technology (MIT), produced a 
prototype in 1930. While the main components were l i t t le  
different from those used in Pascal's fir s t  calculator, 
Bush replaced some mechanical components with thermionic 
tubes or valves in which values would be stored as voltages, 
making him the first  to introduce electronic components into 
a computing system.
In 1937 George Stibitz, of the Bell Telephone Corporation 
investigated the use of telephone relays to perform 
arithmetic operations. With a number of relays, flashlight 
batteries and bulbs, he built a one digit binary adder. He 
then drew up a circuit for the "carry" digit, coupled the 
system up to two small light bulbs to act as "output", and 
thus invented the elementary unit of an electric calculator.
In 1936, the British mathematician Alan Turing produced a 
computational model, setting out the nature and theoretical 
limitations of logic machines. His paper described in 
theory a machine which could perform any calculation that 
could be done by a human being, or by another computing 
machine. According to Bolter,9 Turing's 1936 work was a 
"forbidden forest of symbols and theorems, accessible only 
to specialists". Because of his later involvement with 
computer design and construction, Dr. Turing is today 
considered a major figure in the history of computing.
Machine Corporation, or IBM.
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The Second World War brought a new era for computing. The 
development of computers was pursued independently in 
Germany, the UK and the US. In Germany, Konrad Zuse sought 
to design a universal computer. His first machine, the Zl, 
had a binary method of operation, a memory, a central 
processor, a keyboard to input numbers, and a system of 
electric bulbs to signal the results of the calculation in 
binary form. In a later, more advanced machine, electro­
magnetic relays replaced the mechanical switches which had 
constituted the Z l's  memory. This was the firs t  application 
of such relays in any computer system. Zuse also replaced 
the keyboard input with a system using punched paper tape. 
Zuse's machines were used in aircraft and in missile design.
The UK developed Colossus, a fixed program special purpose 
electronic digital computer, designed to break codes. This 
machine, put into operation in 1943, was the world's first  
electronic digital computer, and its  performance in terms of 
speed and computation was in advance of any mechanical or 
electro-mechanical device. Huskey11 believes, however, that 
the secrecy which surrounded Colossus meant that i t  had no 
direct effect on the development of computing machines other 
than through the experience gained by those who worked on 
the project.
In the US, Howard H. Aiken, an Associate Professor of 
Mathematics at Harvard, constructed a modern version of 
Babbage's Analytical Engine, known as the Harvard Mark 1. 
Used during the war to solve naval problems, it  was 
extremely large, slow and noisy.
Both the Colossus and the Harvard Mark 1 were to a large 
extent machines of war. After the war, however, computing 
machines continued to receive government funding. The most 
important and successful was ENIAC (Electronic Numerical 
Integrator and Calculator), built at the Moore School of 
Engineering in Pennsylvania by Dr J. Mauchly. The Moore 
School project began as a top secret military effort. Its 
goal was to develop an extremely rapid machine capable of
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the thousands of computations necessary to compile b a llistic  
tables for new guns and m issiles. ENIAC, an electronic 
digital computer, was the result; when demonstrated in 1946, 
and set to multiply the number 97,367 by its e lf  five 
thousand times, the machine completed the task in less than 
half a second.
ENIAC had certain limitations. It had a very small memory, 
and could only with difficulty be switched from one kind of 
task to another. It also weighed 30 tons, fille d  the space 
of a small gymnasium and contained 18,000 vacuum tubes, 
which failed on average at the rate of one every seven 
minutes.
The power of a computer can be assessed not only in terms of 
capacity and speed, but also by the number of tasks it  can 
perform. Colossus was powerful in speed and capacity, but 
weak in terms of fle x ib ility ; its  usefulness was limited to 
code-breaking. ENIAC was more powerful on a ll three counts, 
although it  had difficulty in changing programs.
John Von Neumann, a mathematician who assisted Mauchly, 
introduced the idea of storing programs within the computer. 
The stored program enabled computers to become dynamic 
flexible information processing systems, capable of 
performing numerous different tasks. EDVAC, the next Moore 
School model, incorporated a stored program. In the UK, a 
stored program was included in the Mark I , developed at 
Manchester University, and claimed to be the fir s t  
commercially available computer. A government contract was 
given to Ferranti in 1948 to make a production version. 
With the development of the stored program, progress 
accelerated. In the USA, IBM, Bell Telephone and Sperry 
Rand designed computers for the marketplace. Costs remained 
high, and while computers were useful and powerful, they 
were s t i l l  excessively large, expensive and d ifficu lt to 
maintain.
Computing was transformed by the invention of the transistor 
at Bell Telephone Laboratories** in 1947 by Bardeen,
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Brattain and Shockley. 13 The transistor had no cogs or 
wheels, no separate pieces to be soldered together, was 
durable, consumed l i t t le  power, could be made very small and 
produced cheaply in large quantities. It thus represented a 
major advance. IBM marketed a commercial computer in 1955 
which replaced 1,250 hot valves with 2,200 transistors. 
Size decreased, the need for cooling was removed, and power 
consumption dropped by 95%.n Computer memories became 
larger, moving from the hundred or so bits (binary d ig it)15 
of store in the earliest devices to hundreds of thousands, 
and eventually to billions of words in store. Computers 
could now be used to store information.
In 1958 the integrated circuit was invented. Many 
transistors could now be incorporated into a single silicon  
chip. Integrated circuits were compact and cheap and led to 
a further reduction in the size of computers.
Between 1950 and 1970, the scope and power of computers 
increased dramatically. Evans sees three reasons for this 
technological progress: the arms and space races between the 
US and the Soviet Union, and the general increase in 
economic activity and industrial growth. By the mid 1960s, 
a ll large commercial organisations used computers.
Although integrated circuits were compact and cheap, their 
tasks were limited, and they had to be soldered into a rigid 
pattern on a printed circuit board? the Central Processing 
Units (CPUs) of large computers contained hundreds or
thousands of integrated circuits. Subsequently, integrated 
circuits were combined to form the microprocessor, the first  
of which went on sale as the Intel 4004 in 1971. Advances 
in chip production enabled more and more complex circuits to 
be placed on smaller and smaller surfaces. Modern chip
technology meant that by the early 1980s hundreds of
thousands of circuits could be packed into a chip.
The 1980s brought new developments. Personal computers had 
a huge impact; the APPLE Corporation founded in 1976, by 
1981 was selling personal computers to the value of 300
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million dollars a year.16 The personal computer boom led 
in turn to the production of portable and home computers. 
At the other end of the scale are supercomputers, expensive 
machines designed for speed. These are used for high 
performance, numerically intensive computation. According 
to Julia Vowler, "scientists and engineers of a ll 
disciplines, both in industry and academia, have become 
dependent on the power of these machines, which are used to 
solve problems as disparate as working out how much stress 
can be put on a mechanical component to designing a new 
drug" .17
Other developments in the 1980s included the Japanese 
fifth-Generation Computer Project, intended to produce the 
fir s t  of a new generation of knowledge information 
processing systems which would rapidly supercede 
conventional computers, and the European ESPRIT programme, 
launched in 1984.
The 1990s have seen further new developments, especially in 
the production of new and more advanced chips. The Intel 
860 microprocessor one of the most complex chips ever made, 
contains 1 million transistors, while a recent 32 bit 
Hitachi microprocessor uses a new semiconductor technology 
called Bicmos.is Its potential is enormous; lower power 
consumption means that chips run at lower temperatures, so 
that computers built with these chips would not need noisy 
fans or large cases. Its speed creates the potential for 
very powerful computers in very small boxes. Thus, each new 
decade brings further progress towards the ultimate 
information processing machine.
2. Measuring the development and impact of IT
The development of technology can be measured in terms of 
size, cost and speed.
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Size is very important; very small computers have enormous 
advantages; they consume minute amounts of power, are cheap, 
and because they are portable their tasks are numerous. The 
earliest computers were large and mechanical, and although 
the arrival of the transistor brought a significant 
reduction in size, powerful computers were s t i l l  extremely 
large. Transistor engineers then designed whole 'logic  
u n its '- complete electronic circuits, consisting of between 
twenty and a hundred connected components on a chip of 
silicon about a centimetre square. Miniaturisation did not 
stop here. With the technique known as large-scale 
integration, followed by very large-scale integration (VLSI) 
and super-VLSI, fir s t  hundreds, then thousands, and even 
tens of thousands of individual units could be amassed on 
one slice of semi-conductor. These trends in
miniaturisation may be illustrated by the analogy of a 
street map (figure 1 .1 ).
In the 1950s information about one street could be placed on 
a chip or board; in the 1960s the street map of a small town 
could be placed on the same size chip. In the 1970s the 
street map of a smallish city , and in the mid 1980s that of 
a very large city could be placed on a chip. By the late 
1980s, it  was possible to put the street map of the entire 
North American continent on just one tiny chip. Today, the 
power of the original Ferranti computer (Mark I) is 
contained in a pea-sized silicon chip.
With decreasing size, computers became cheaper. In 1956 a 
transistor cost around three pounds in the UK; this was 
halved a year later, and today a transistor costs a few 
pence. The same applies to integrated circuits, which cost 
around twenty pounds in 1960, but were nearer twenty pence 
by 1970.*9 Large*° shows how through the 1970s the basic 
cost of computing power dropped by 40% a year every year as 
circuits were packed ever more tightly on the chip. 
According to Forester**, the price of storing a single 
digital unit of data in a memory chip fe ll  from one-tenth of 
a cent in 1976 to one-thousandth of a cent in 1986.
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Figure 1.1
Trends in Miniaturisation
1950s Transistors
1960s Integrated circuits (ICs)
1970s Large-scale integration (LSI)
1980s Very large-scale integration (VLSI)
Late
1980s Super-VLSI
Source : Forester, T.,"Trends in Miniaturisation", High-Tech 
Society. Basil Blackwell, Oxford, 1988,
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Speed can be measured by the time taken to perform a given 
task; in computing terms, speed is often measured by the 
number of operations that can be performed per second. 
Babbage's Analytical Engine might have managed a calculation 
a second faster than a human. Later, electrically driven 
machines could perform several calculations a second, while 
even the earliest true computers such as the Harvard Mark 1 
could cope with dozens. With the introduction of electronic 
valves there was an immediate change: switching speeds
increased from dozens to thousands of cycles per second. By 
1983 storage chips which held nearly 256,000 bits of basic 
information (equivalent to around 5,000 English language 
words) were becoming available. The chip means that 
microcomputers today are over fifty  times faster than the 
ENIAC machine of 1946, and processing speeds continue to 
r ise .
By making computers smaller, cheaper, and more versatile, 
the chip has made it  economic to bring wider automation to 
the office, factory and to the home. Demand for computers 
grew in the 1970s and has continued to rise. Forester22 
quotes US sales of computers (minis, mainframes and 
personal) as having increased from $12 billion in 1979 to 
$28 billion in 1983. O'Brien shows how personal computers 
grew in a short time to become a substantial industry, from 
zero in the late 1970s to a 30.6% share of the world market 
by 1984. (figure 1 .2 ).
Sales of mainframe computers worldwide grew from $40 billion  
in 1985 to $50 billion in 1989,23 while sales of PCs 
worldwide over the same period doubled from 4 to 8 million 
units.2* As for robots, Europe increased her share of the 
world robot market (sales) from 30 % in 1981 to over 50% in 
1991.26
The continuing impact of Information Technology is huge. 
Two major sectors of interest to this study are the office  
and factory environments.
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Figure 1.2
Shift in World Computer Market
1975-1984 
(% of total sales in each product area)
1975 1980
1984
B  Mainframes E3 Minicomputers, etc.
§1 Personal Computers
Source: O'Brien, R ., The Personal Computer Industry A
Strategic Review. CEC, (unpublished paper), March 1986.
2.1 The Office
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The office is the primary locus of information-handling. 
Almost 60% of the European labour force are now white-collar 
w orkersengaged in the processes of gathering, storing, 
manipulating and transmitting information in one form or 
another. The "mechanised o ffice " started in the second half 
of the 19th century, with the introduction of the typewriter 
and the telegraph. The rise of electronics during and after 
the Second World War brought about a gradual replacement of 
mechanical equipment by smaller more versatile electronic 
equivalents.
Further technological developments led to a decrease in the 
cost of processing information; as a result the use of 
information-processing technology increased, and brought 
about a major transformation in the office, resulting in the 
emergence of the "electronic o ffic e ".
The main role of office technology is to support information 
handling activities. In 1983 the International Data 
Corporation compiled a table, showing the breakdown of 
office activities, which retains its  validity today, (figure 
1 .3 ) . These activities include; documentation preparation 
and presentation, distribution, and storage and retrieval. 
The preparation of documents in the electronic office is  
aided by a keyboard linked to a computer and printer; text 
is created and manipulated on screen and, when completed, is  
sent for printing. The presentation of documents has been 
greatly improved since desk top publishing became a reality. 
A personal computer, special software and a laser printer 
enable complex documents to be printed rapidly and 
economically, to a quality previously only achieved by a 
trained typographer.
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Figure 1.3
Office Activities
Activity Managers etc. Others All office
WrittenWriting 26 15 17Taking dictation — 1 —Reading 13 6 8Proof reading 3 2 2Searching 4 2 2Filing 1 2 2Copying 1 4 4Distribution 4 8 7Operating equipment 4 18 15
SpokenPhone 5 9 8Meetings 18 9 11
ManagementCalculating 6 1 2Scheduling 3 — 1Instructing 4 — 1
Travel 2 1 1
Other 6 22 19
Total 100 100 100
Source: Zorkoczy, P. , Information Technology r An
Introduction, Pitman Publishing, London, 1985,
Established electronic methods for the distribution of 
documents are telex and facsimile systems. Computer-based 
document transmission methods enable people to transmit and 
receive messages and reports via a network of interconnected
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computer terminals. In addition to document transmission, 
computer-based message networks offer the possibility of 
computer conferencing. In a computer conference, a 
discussion takes place between participants in separate 
locations.
In most offices, documents are stored in filin g  cabinets, or 
in the case of personal computers on floppy discs. In 1980 
i t  was estimated that the equivalent of 20 billion  pages of 
A4 paper was stored in offices in the USA.27 In 1989 Cane 
observed that there were some 318 billion paper documents on 
f i le  in the USA, and that each executive had an average of 
five filin g  cabinets.26 The storage of great quantities of 
documents is a headache for office managers, particularly 
when space costs money. A technological solution available 
since the early 1980s has provided a cost effective way to 
clear the paper jam. Document Image Processing (DIP) 
comprises scanners, high resolution workstations, and 
computer networks, together with microfilm and optical disks 
to archive the information.2^ European organisations which 
have adopted DIP include British Airways, Western Provident 
Insurance company, DHL international courier service, and 
the police force of Liege in Belgium. The latter found that 
installing a microfilm-based system allowed them to reduce 
storage requirements by almost 98%3° DIP not only 
guarantees substantial savings in space, i t  also reduces the 
time spent searching for file s  and reduces costs on 
stationery and photocopying. As a result productivity and 
speed of response are increased.31
Meetings have been greatly facilitated by video 
conferencing. Participants in a videoconference can hear 
and see each other, and can display documents, technical 
drawings, computer graphics or products. The main benefit 
is to make face-to-face meetings possible while avoiding the 
high costs, inconvenience, stress and wasted time involved 
in travel. Finally, Information Technology has
revolutionised office management, by a wide range of 
effective computer aids. These range from personal
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computer-based^ financial planning (spreadsheet) and cash 
management packages to large-scale decision support systems. 
Spreadsheet programs permit the manager to set up 
mathematical models of various aspects of the organisation 
(e.g. cashflow) and to investigate the effect of particular 
decisions or strategies. Cash management software brings 
information on budgets and bank balances. Decision support 
systems extend computerised assistance to the strategic 
planning tasks of senior managers. By interacting with a 
database of current and past information, it  is  possible to 
construct projections and to examine the outcome of 
hypothetical courses of action.
The same technology that has automated the office has also 
paved the way for an increase in the number of teleworkers. 
In May 1991, the UK Department of Employment estimated that 
there were 750,000 teleworkers, of which 250,000 were fu ll­
time. 33 The Henley Centre for Forecasting estimates that by 
1995, nearly 50% of the workforce could be teleworking.®4 
To work from home, a teleworker requires a home computer 
(compatible with the office network) or a portable PC. 
Working from home saves time and money, improves 
productivity and staff retention, is helpful for disabled 
people and kind to the environment. Haughton explains how 
ICL and DEC have estimated the practical costs of one 
person's office space at around 7,000 pounds a year. DEC 
saved between 28,000 to 43,000 pounds a year in relocation 
costs when it  decided to introduce teleworking for its  sales 
and marketing section based in Reading (UK). DEC'S human 
resource consultant explained that "with people working a 
50-hour week in the office , you basically get 25 hours work. 
At home for every 45 hours put in you get about 40 hours 
which are actually productive".®5 The Business Equipment 
and Information Technology Association (BEITA) in the UK 
believes commuter traffic  jams could be eliminated i f  
companies were able to switch their staff from public to 
data highways and work from home.36
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Competition in world markets has increased the demand for 
higher productivity, higher product quality at lower cost, 
better customer service and more flex ib ility  in 
manufacturing. IT applications, affecting as they do a ll 
industrial activity, provide the means by which industries 
can compete. Computers have assumed an increasingly 
pervasive role in the control of production processes and 
manufacturing equipment. Integrating design with
manufacturing makes i t  possible to turn out new product 
designs much faster. It is also possible to program the 
computers to ensure that the designs provide quality and 
reliab ility  as well as the lowest possible manufacturing 
costs. Robots, computer-aided design and manufacture 
(CAD/CAM) and flexible manufacturing systems have created 
the conditions for computer integrated manufacturing (CIM), 
in which computers control fully integrated automated 
factories.
The Japan Industrial Robot Association*7 defines a robot 
as "a machine capable of performing versatile movements 
resembling those of the upper limbs of a human being or 
having sensory and recognition capacity and being capable of 
controlling its  own behaviour11. Robots are useful in almost 
a ll sectors of industry, but their impact is best seen in 
manufacturing. First generation robots were used for dull 
and repetitive tasks like spot-welding, paint-spraying, 
loading and stacking. As a result of improvements in 
software, second generation machines were able to see and 
touch, while the third generation have intelligence and 
massive computing power, enabling them to work out for 
themselves how to do something. A report by the UK Policy 
Studies Institute*® in 1986 on Robots in British Industry 
identified the main benefits as improved quality, more 
consistent products, lower labour costs, greater output,
2.2 Manufacturing industry
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improved work conditions, safety and increased technical 
expertise. More importantly, robots can replace humans in 
hazardous and monotonous jobs.
CAD/CAM is the integrated use of advanced computer 
technology in engineering and manufacturing. Computer-Aided 
Design (CAD) reduces the time required for design and 
drafting, improves quality and simplifies the revision and 
alteration of derived designs. A designer or drafts'man can 
make detailed drawings of machinery, parts or circuits 
without ever touching a pencil, ruler or compass. A user 
can check the operation of machinery not yet constructed, 
and automatically produce drawings from a graphics terminal. 
With CAD, designers can turn drawings around, enlarge and 
colour them. CAD systems offer the fa c ilities  of three- 
dimensional or solid modelling, engineering analysis and 
testing, and simulation and interfacing with machine tools, 
as well as automated drafting. Thus, manufacturers can 
design and build life -lik e  models (e.g. of a new car) on the 
computer screen, and test how they would behave under 
certain conditions. Once the geometric model has been 
completely defined, instructions for manufacturing it  can be 
derived from the system's database. CAD and CAM are merged. 
In the UK, major users include Ford and Austin Rover. CAD 
was in itia lly  used by manufacturing industry and architects' 
offices, where the high costs involved in motor car 
manufacture or in building construction could justify the 
expense of a system which cost thousands of pounds. Today 
CAD/CAM does not concern large products only, but is used in 
the electronics industry to design and test microchips. CAD 
packages like Autosketch and MegaCAD can be bought for a few 
hundred pounds. These packages enable users to perform 
tasks varying from keeping track of office equipment, to 
working out the simplest way of wiring new LAN users.39 
CAD/CAM offers intelligent and more scientific design, 
taking into account a series of factors ( i .e .  materials, 
performance, functionality, weight, dimensions, form, 
energy, cost, and the environment) .40 i t  has many
advantages for users. It  can increase productivity,
- 30 -
eliminate boring and repetitive tasks, reduce design and 
manufacturing errors, cut the lead-time from design stage to 
final product, increase product quality and enable orders to 
be repeated with l i t t le  or no delay.
Flexible Manufacturing Systems (FMS) include a variety of 
production equipment, linked by robots, automatic transfer 
systems and communication lines, A central computer
controls the whole process and keeps a check on the
whereabouts of each part. FMS allows automated production 
processes to be applied to small batches of products, 
enabling a company to produce goods in small volumes as 
cheaply and efficiently as i f  i t  were using mass production 
methods. It also provides flex ib ility  of production and
better, more consistent product quality.
Computer Integrated Manufacturing (CIM) is based on the
principle that the entire manufacturing process from product 
design to field  service is a single activity, made up of a 
series of data processing functions. CIM allows a company 
to entirely automate and computerise the manufacturing 
process. Arthur D. Little in 1983 defined the ideal CIM 
user as "a company with batch manufacturing operations and a 
fair amount of custom engineering, carrying many complex 
products41 and product variations and introducing new 
products frequently11. 42 A CIM-based manufacturing strategy 
addresses the question "how can we, as a manufacturer, 
compete more effectively ? " .  Design and drafting, 
monitoring, testing and quality control are just a few of 
the areas where CIM may be applied. According to Cheek, 
"CIM can improve significantly the manufacturing process by 
increasing productivity, reducing cost, producing higher 
quality products, lowering inventories and improving 
accounting and purchasing procedures".4®
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The development of the modern computer began in the 17th 
century. Significant advances in the last f i f ty  years 
included the development of the transistor and the 
integrated circuit, these advances have led to the spread of 
computers to a ll areas of l i f e .  The development of 
technology can be measured in terms of size, cost and speed, 
all of which have continually been improved.
In the office , Information Technology has modernised 
information handling activ ities, thereby increasing speed 
and efficiency. In manufacturing industry, IT has improved 
product quality and reduced costs.
3. Summary
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1 Evans, C., The Making of the Micro. A History of the Computerf Oxford University Press, 1983, 
p. 25.
2 It was exhibited at the Centennial Exposition in Philadelphia in 1876.
3 The eleventh census, held in 1880, had taken nine years to complete. Sobel, R., IBM, Colossus 
in Transition, Truman Talley Book - Times Books, New York, 1981, p. 17.
“ The idea of coding personal information about people came to Hollerith while watching a train
conductor punch holes in passengers7 tickets to indicate where they had got on, whether they 
were male or female etc.
5 Evans, op.cit., p. 41.
6 Ibid., pp. 17-18.
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CHAPTER IV : THE SIGNIFICANCE OF INFORMATION TECHNOLOGY AND 
THE STATE OF THE IT  INDUSTRY IN EUROPE
S e c t i o n  1 -  The S i g n i f i c a n c e  o f  IT
The IT  I n d u s tr y  i s  a s t r a t e g i c  s e c t o r  f o r  th e  E uropean  
Community f o r  s e v e r a l  r e a s o n s .
1 .1  Growth p o t e n t i a l  and s i z e
IT  i s  one o f  th e  f a s t e s t  d e v e lo p in g  and m ost i n f l u e n t i a l  
a r e a s  o f  i n d u s t r i a l  a c t i v i t y .  W ith  a grow th  r a t e  o f  around  
15% p e r  annum in  t h e  1 9 8 0 s ,  i t  c a u g h t up w ith  o t h e r  m a jo r  
Community i n d u s t r i e s  su ch  a s  c h e m ic a ls  and m otor  
m a n u fa c tu r in g  ( f i g u r e  1 . 4 ) .
IT  i n d u s t r i a l  o u tp u t  in  E urope r e p r e s e n t s  around 5% o f  
E uropean GDP, and i s  l i k e l y  t o  r e a c h  10% by th e  y e a r  2 0 0 0 . i 
The IT  s e c t o r  i s  e x p e c te d  t o  becom e th e  l a r g e s t  in d u s t r y  in  
th e  E uropean Com m unity, in  te rm s o f  an n u a l t u r n o v e r , by th e  
y e a r  20 00  ( f i g u r e  1 . 5 ) .
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Figure 1.4
S o u r c e : P r ic e  W a te rh o u s e , E u r o s t a t i s t i c s  D ata f o r  S h o r t  term  
A n a l y s i s , London, 1 9 8 8 .
1 . 2  The d ynam ics o f  t e c h n o lo g y .
On a v e r a g e , a new g e n e r a t io n  o f  p r o d u c ts  i s  la u n c h e d  e v e r y  
t h r e e  y e a r s . 2 T h is  h a s a g r e a t  e f f e c t  on th e  p e r fo r m a n c e , 
p r i c e  and c a p a b i l i t i e s  o f  t h e  f i n a l  p r o d u c t . In  th e  c a s e  o f  
m a in fr a m e s , e x a m in a tio n  o f  th e  e v o l u t i o n  in  
p r ic e /p e r fo r m a n c e  in  t h e  p e r io d  1 9 8 0 -1 9 9 0  r e v e a l s  t h a t  th e  
im provem ent f a c t o r  in  1 9 9 0  was f i v e  t im e s  h ig h e r  th a n  th e  
p e rfo rm a n c e  f o r  th e  same p r i c e  in  1 9 8 0 . In  th e  c a s e  o f
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m ic ro  c o m p u te r s , w hich a r r i v e d  on th e  m ark et d u r in g  th e  
1 9 8 0 s ,  t h e  im provem ent was much g r e a t e r .  T h e se  f i g u r e s  
w ould  be q u i t e  u n im a g in a b le  in  any o t h e r  i n d u s t r y .
F ig u r e  1 . 5
S o u r c e : ESPRIT Annual R e p o rt  1 9 9 0 /1 9 9 1 . CEC, O f f i c e  f o r
O f f i c i a l  P u b l i c a t i o n s ,  L uxem bourg, 1 9 9 1 .
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IT  i s  n o t  an in d e p e n d e n t  in d u s t r y  i s o l a t e d  fro m  o t h e r s ,  b u t  
i s  t r a n s fo r m in g  e v e r y  a s p e c t  o f  econ om ic a c t i v i t y .  An 
e s t im a t e d  60 t o  65% o f  t h e  w o rk in g  p o p u la t io n  i s  d i r e c t l y  o r  
i n d i r e c t l y  d e p e n d e n t on t h e s e  t e c h n o lo g i e s  and t h e i r
a p p l i c a t i o n s ®  T h e ir  p r o d u c ts  and s e r v i c e s  p r o v id e  a v i t a l  
p a r t  o f  s o c i e t y 's  i n f r a s t r u c t u r e ,  and t h e i r  t e c h n o lo g i e s  a re  
now u se d  in  v i r t u a l l y  a l l  eco n o m ic  and s o c i a l  a c t i v i t i e s .
O r g a n is a t io n s  b e n e f i t  in  many w ays from  In fo r m a t io n  
T e c h n o lo g y . B e n e f i t s  in c lu d e  in c r e a s e d  s t a f f  p r o d u c t i v i t y ,  
i n c r e a s e d  a d m i n i s t r a t iv e  e f f i c i e n c y ,  b e t t e r  m a n a g e r ia l
e f f e c t i v e n e s s ,  im p ro v ed  c o m p e t i t iv e  p o s i t i o n ,  g r e a t e r
p r o d u c t  q u a l i t y ,  b e t t e r  s e r v i c e  t o  c u s t o m e r s , and re d u c e d  
c o s t s .  C l e a r l y ,  IT  d o e s  n o t  a u t o m a t ic a l ly  b r in g  a d v a n ta g e . 
I t  i s  e s s e n t i a l  t h a t  t h e  m o st c o s t - e f f e c t i v e  t e c h n o lo g y  i s  
u se d  and t h a t  t h e r e  i s  a d e g r e e  o f  f i t  b etw een  
m a n u fa c tu r in g , m anagem ent, and m a r k e tin g  s t r a t e g i e s ®  The
1 9 89  D ata  P r o c e s s in g  E x p e n d itu r e  Survey* o f  400  UK 
b u s i n e s s e s  r e p o r t e d  t h a t  50% o f  r e s p o n d e n ts  r a t e d  t h e i r  
r e tu r n  on IT  in v e s tm e n ts  a s  11 v e r y  g o o d " o r  “ g o o d 11. A 
s u r v e y  o f  o v e r  650  UK m a n u fa c tu r in g  f i r m s ,  c o n d u c te d  in  1 9 90  
by Kew A s s o c i a t e s  w ith  th e  a s s i s t a n c e  o f  t h e  C o n fe d e r a t io n  
o f  B r i t i s h  I n d u s t r y , r e p o r t e d  t h a t  50% o f  co m p a n ies  b e l i e v e d  
IT  was m aking a s u b s t a n t i a l  c o n t r i b u t io n  t o  t h e i r  b u s in e s s  
o b j e c t i v e s ®  C l e a r l y ,  I n fo r m a t io n  T e c h n o lo g y  h as a m a jo r  
r o l e  t o  p la y  in  m a in ta in in g  and s t r e n g t h e n in g  th e  
c o m p e t i t iv e n e s s  o f  E uropean  in d u s t r y .
1 .4  L im ite d  e n e r g y , and raw m a t e r ia l  r e q u ir e m e n ts  I t  b r in g s  
few  e n v ir o n m e n ta l p r o b le m s , and im p ro v e s s a f e t y  l e v e l s ,  
e s p e c i a l l y  in  th e  w o r k p la c e .
The EC S i n g le  M ark et w i l l  rem ove t h e  p h y s i c a l ,  t e c h n i c a l  and  
f i s c a l  b a r r i e r s  t o  t r a d e , 7 c r e a t i n g  th e  p o t e n t i a l  f o r  
in c r e a s e d  p r o s p e r i t y  in  E urope and a c c o r d in g  t o  th e  C e c c h in i  
r e p o r ts  w i l l  p r o v id e  new o p p o r t u n i t i e s  f o r  "g r o w th , jo b  
c r e a t i o n ,  eco n o m ies o f  s c a l e ,  im p roved  p r o d u c t i v i t y  and  
p r o f i t a b i l i t y ,  h e a l t h i e r  c o m p e t i t io n , p r o f e s s i o n a l  and
1.3 The catalytic effect of IT
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b u s in e s s  m o b i l i t y ,  s t a b l e  p r i c e s  and consum er c h o i c e 11. The 
S i n g le  M arket p o s e s  a c h a l le n g e  t o  m a in ta in  and im p rove  
E uropean c o m p e t i t iv e n e s s .  I n fo r m a t io n  T e c h n o lo g y  i s  o f  
c r u c i a l  im p o rta n c e  t o  i t s  s u c c e s s ,  in  t h a t  IT  can  s t r e n g th e n  
E u r o p e 's  c o m p e t i t iv e n e s s  by a s s i s t i n g  in  t h e  d e s ig n  and  
p r o d u c t io n  o f  h ig h e r  q u a l i t y ,  w id e r  v a r i e t y  and more 
in n o v a t iv e  g o o d s .
S e c t i o n  2 -  The S t a t e  o f  t h e  IT  in d u s t r y  i n  E u rop e
2 .1  E uropean Community a c t i o n  in  th e  f i e l d  o f  IT  ( 1 9 8 0 s -  
1 9 9 0 s )
S in c e  1 9 9 0 , th e  w o r ld  IT  in d u s t r y  h a s  been  in  u n p re c e d e n te d  
t u r m o i l . P r ic e s  o f  s e m ic o n d u c to r s  and p e r s o n a l  co m p u ters  
h ave f a l l e n ,  gro w th  in  d a t a -p r o c e s s i n g  and consum er  
e l e c t r o n i c s  h a s b een  s t a g n a n t ,  and r e s t r u c t u r i n g  and l a y ­
o f f s  w id e s p r e a d . A lth o u g h  th e  m arket i s  s lo w in g  down, 
h o w e v er , t e c h n o lo g y  i s  n o t .  The p r e s e n t  r a t e  o f
t e c h n o lo g i c a l  a d v a n ce i s  e x p e c te d  t o  c o n t in u e  a t  l e a s t  i n t o  
t h e  f i r s t  d ecad e  o f  t h e  n e x t  c e n t u r y . The r e a s o n  why th e  
te c h n o lo g y  r a c e  re m a in s  f i e r c e  i s  t h a t  com p an ies w ant t o  be  
f i r s t  on th e  m ark et w ith  new p r o d u c ts  on ce th e  m ark et p ic k s  
up a g a in . F or a p r o p e r  v ie w  o f  t h e  p r e s e n t  c o n d i t io n s  and  
t r e n d s  w ith in  th e  E uropean IT  i n d u s t r y ,  a r e v ie w  o f  t h e  
h i s t o r y  o f  EC a c t io n  in  t h i s  a r e a  i s  w a r r a n te d .
A p p en d ix  V I I I  p r o v id e s  a summary o f  th e  d e v e lo p m e n ts  o f  EC 
IT  P o l i c y .
A t  th e  b e g in n in g  o f  t h e  1 9 8 0 s ,  th e  s i t u a t i o n  a ro u se d  g r e a t  
c o n c e r n . E u r o p e 's  IT  i n d u s t r y  was c h a r a c t e r i s e d  by 1 ) a  
la g g i n g  IT  m a r k e t: in  1 9 8 2  th e  EC b a la n c e  o f  paym ents in  IT  
p r o d u c ts  and s e r v i c e s  show ed a d e f i c i t  o f  o v e r  $ 10  b i l l i o n ,  
d o u b lin g  th e  $5 b i l l i o n  o f  th e  p r e v io u s  y e a r ; 9 2 ) low  
m ark et s h a r e s :  th e  E uropean  Community s u p p l ie d  arou nd 40% o f  
i t s  own m ark et and 1 0 % o f  th e  w o rld  m a r k e t 3 ) fra g m e n te d
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R & D: E u r o p e 's  R & D e f f o r t  in  IT  was fra g m e n te d  and la c k e d  
a u n it e d  and lo n g -t e r m  s t r a t e g y ;  and 4 )  low  c a p i t a l
in v e s t m e n t .
An a n a l y s i s  o f  th e  p e r fo r m a n c e s  o f  two g ro u p s  o f  c o m p a n ie s , 
in c lu d in g  th e  l a r g e s t  US and th e  l a r g e s t  E uropean IT
c o m p a n ie s , showed t h a t  fro m  1 9 8 0  t o  1 9 8 4 11 :
-  th e  re v e n u e  grow th  r a t e  o f  US com p an ies was h ig h e r ,
w o rld w id e  and on th e  E urop ean  m a r k e t;
-  th e  p r o f i t a b i l i t y  o f  US c o m p a n ie s  was c o n s i s t a n t l y  h i g h e r ;
-  b o th  c a p i t a l  e x p e n d itu r e  and R & D w ere h ig h e r  in  th e  US 
th a n  i n  E u ro p e , and g ro w in g  a t  a f a s t e r  r a t e ;
-  th e  p r o j e c t e d  grow th  o f  t h e  le a d in g  US co m p a n ie s  w ould  
have en h an ced  t h e i r  d o m in a n t p o s i t i o n  in  t h e  I n fo r m a t io n  
S y stem s m ark et by th e  end o f  t h e  d e c a d e .
I t  was g e n e r a l ly  r e c o g n is e d  t h a t  th e  o n ly  p r a c t i c a l  l e v e l  
f o r  c o n c e r t e d  a c t io n  was a t  th e  E uropean s c a l e ;  th e  
fra g m e n te d  n a t io n a l  m a rk e ts  w ere t o o  s m a ll t o  p r o v id e  th e  
eco n o m ies  o f  s c a l e  r e q u ir e d  t o  co m p e te , and n a t io n a l  
co m p a n ies c o u ld  n o t  f i n d  s u f f i c i e n t  sp a c e  f o r  e x p a n s io n  in  
t h e i r  n a t i o n a l  m ark et a lo n e .  I n s p ir e d  by t h e  J a p a n ese  
e x p e r ie n c e  w ith  i n t e r - f i r m  r e s e a r c h  c o n s o r t i a ,  and empowered  
by A r t i c l e  2353-2 o f  th e  T r e a t y  o f  Rome t o  p rom ote th e  
c o m p e t i t iv e n e s s  o f  E uropean  i n d u s t r y , EC C o m m issio n er  
D avign on  ( r e s p o n s i b l e  f o r  IT  a f f a i r s  a t  t h a t  t im e )  w ro te  t o  
th e  t w e lv e  le a d in g  E uropean e l e c t r o n i c  and IT  co m p a n ies ^  
i n v i t i n g  them  t o  a m e e tin g  t o  d i s c u s s  how t h e  European  
t e c h n o lo g y  gap  c o u ld  b e s t  be c l o s e d .  T h is  was t h e  s t a r t  o f  
a s e r i e s  o f  d i s c u s s i o n s  among w hat came t o  b e  known a s  th e  
"B i g  T w e lv e ."  A S t e e r in g  C om m ittee was e s t a b l i s h e d ,  and  
p r e c o m p e t i t iv e  r e s e a r c h 14 was s i n g l e d  o u t  a s  an a r e a  o f  
s t r a t e g i c  im p o r ta n c e . D i s c u s s i o n s  c o n tin u e d  and r e s u l t e d  in  
th e  i d e n t i f i c a t i o n  o f  f i v e  a r e a s  where i t  was f e l t  a 
E uropean programme was e s s e n t i a l .  ESPRIT, t h e  E uropean  
S t r a t e g i c  Programme f o r  R e se a r c h  and D ev e lo p m en t in
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In fo r m a t io n  T e c h n o lo g y , was la u n c h e d  in  19 84  (a  p i l o t  p h a se  
ran  f o r  on e y e a r  p r i o r  t o  t h e  m ain program m e) . The o v e r a l l  
o b j e c t i v e  o f  ESPRIT i s  t o  im p ro v e  th e  c o m p e t i t iv e n e s s  o f  th e  
European IT  i n d u s t r y .
The programme h a s t h r e e  s p e c i f i c  o b j e c t i v e s :  t o  p r o v id e  th e  
E uropean IT  in d u s t r y  w ith  t h e  b a s i c  t e c h n o lo g i e s  t o  m eet th e  
c o m p e t i t iv e  r e q u ir e m e n ts  o f  t h e  1 9 9 0 s ;  t o  p ro m o te  E uropean  
i n d u s t r i a l  c o o p e r a t io n  in  I T ;  and t o  pave t h e  way f o r  th e  
d e v e lo p m e n t o f  s t a n d a r d s . The programme c o m p r is e s
c o l l a b o r a t i v e  p r e -c o m p e t i t i v e  r e s e a r c h  and d ev e lo p m e n t  
p r o j e c t s ,  c a r r i e d  o u t  a c r o s s  f r o n t i e r s  by Community 
c o m p a n ie s , u n i v e r s i t i e s ,  and r e s e a r c h  i n s t i t u t e s .  P r o je c t s  
a r e  s e l e c t e d  from  p u b l i c  c a l l s  f o r  p r o p o s a ls  and b a se d  upon  
an u p d a ted  work program m e®* To be e l i g i b l e ,  a p r o p o s a l  i s  
r e q u ir e d  t o  in v o lv e  a t  l e a s t  tw o i n d u s t r i a l  p a r t n e r s ® *  n o t  
e s t a b l i s h e d  in  th e  same Member S t a t e .  The f i r s t  p h a se  was 
a g re e d  f o r  an i n i t i a l  fo u r  y e a r s  ( 1 9 8 4 - 1 9 8 8 )  and 
c o n c e n t r a t e d  on f i v e  s e c t o r s :  m i c r o e l e c t r o n i c s ,  s o ft w a r e
t e c h n o lo g y , ad van ced  in fo r m a t io n  p r o c e s s i n g , o f f i c e  sy ste m s  
and com p u ter i n t e g r a t e d  m a n u fa c tu r in g . D u rin g  t h i s  p h a s e , 
more th a n  1 ,2 0 0  p r o p o s a ls  w ere r e c e i v e d ,  r e s u l t i n g  in  227  
R & D  p r o j e c t s .  The t o t a l  R & D  c o s t  o f  t h e  f i r s t  p h ase  
am ounted t o  1 ,5 0 0  MECU, 50% from  th e  Community b u d g e t , and 
th e  re m a in d e r  b o rn e  by p a r t i c i p a n t s  in  th e  program m e.
The c h a n g in g  c o m p e t i t iv e  and t e c h n o lo g i c a l  e n v iro n m e n t  
c r e a t e d  a n eed  f o r  a se c o n d  p h a se  o f  ESPRIT, w ith  a s h i f t  in  
p r i o r i t i e s  in  some a r e a s  and t h e  la u n c h  o f  a new i n i t i a t i v e :  
B a s ic  R e s e a r c h  A c t i o n . The e n t r y  i n t o  f o r c e  o f  t h e  S in g le  
E uropean A c t  in  1 9 87  r e i n f o r c e d  E S P R IT 's  o b j e c t i v e s ,  s t a t i n g  
t h a t  " t h e  C om m u n ity 's  aim  s h a l l  be t o  s t r e n g t h e n  th e  
s c i e n t i f i c  and t e c h n o l o g i c a l  b a s i s  o f  E uropean i n d u s t r y  and  
en c o u ra g e  i t  t o  becom e m ore c o m p e t i t iv e  a t  i n t e r n a t i o n a l  
l e v e l .  In  o r d e r  t o  a c h ie v e  t h i s  , i t  s h a l l  e n c o u ra g e  s m a ll  
and medium s i z e d  u n d e r t a k in g s , r e s e a r c h  c e n t r e s  and 
u n i v e r s i t i e s  in  t h e i r  r e s e a r c h  and t e c h n o lo g i c a l  d e v e lo p m e n t  
a c t i v i t i e s " . *7
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The se c o n d  p h a se  was a p p ro v e d  on 11 A p r i l  1 9 88  f o r  a p e r io d  
o f  f i v e  y e a r s .  I t  i s  a la r g e r  s c a l e  o p e r a t io n  and p la c e s  
g r e a t e r  em p h a sis on t h e  i n d u s t r i a l  n a tu r e  o f  th e  program m e. 
I t  n e v e r t h e le s s  p r e s e r v e s  th e  o b je c t iv e s * *  and m echanism s o f  
ESPRIT I  -  th e  c o s t - s h a r i n g  b etw een  th e  Community and  
p a r t n e r s ,  th e  work program m e, management o f  th e  programme *9 
and th e  o n -g o in g  a s s e s s m e n t  p r i n c i p l e .  3 .2  b i l l i o n  ECU was 
a p p ro v e d  f o r  ESPRIT X I ,  and a f u r t h e r  153 p r o j e c t s  w ere  
a c c e p te d  f o r  fu n d in g . Work i s  fo c u s e d  in  t h e  a r e a s  o f  
m i c r o e le c t r o n i c s  and p e r ip h e r a l  t e c h n o l o g i e s ,20 in fo r m a t io n  
p r o c e s s in g  s y s te m s 2* and IT  a p p l i c a t i o n  t e c h n o lo g i e s  .22
W ith in  t h e s e  s e c t o r s  a l i m i t e d  number o f  t e c h n o lo g y
i n t e g r a t i o n  p r o j e c t s  w ere u n d e r ta k e n , aim ed a t  w e l l - d e f i n e d  
i n d u s t r i a l  t a r g e t s  and r e q u ir in g  l a r g e - s c a l e  i n d u s t r i a l  
e f f o r t s  a t  European l e v e l .
The B a s ic  R e se a r c h  A c t io n  was la u n ch e d  d u r in g  t h e  se c o n d
p h a se  t o  e n su re  a r e s e r v o i r  o f  s c i e n t i f i c  k n o w led g e and  
s k i l l s  n e c e s s a r y  f o r  t h e  v i t a l i t y  o f  E uropean i n d u s t r i a l  
R & D. I t s  o b j e c t i v e s  a r e  t o  s u p p o r t  c o l l a b o r a t i v e  
fu n d a m en ta l r e s e a r c h  in  s e l e c t e d  IT  a r e a s , and t o  in c r e a s e  
t h e  in v o lv e m e n t o f  le a d in g  r e s e a r c h  team s in  ESPRIT. The 
a c t i o n  c o v e r s  a r e a s  w h ich  a r e  u p stre a m  from  p r e -c o m p e t i t i v e  
r e s e a r c h  and w hich  h a v e  a c l e a r l y  i d e n t i f i a b l e  p o t e n t i a l  f o r  
i n d u s t r i a l  im p a c t and f u t u r e  b r e a k th r o u g h s . The fo u r  m ain  
a r e a s  o f  a c t i v i t y  a r e  M i c r o e l e c t r o n i c s ,  C om puter S c ie n c e ,  
A r t i f i c i a l  I n t e l l i g e n c e  and C o g n it iv e  S c ie n c e , and VLSI 
D e s ig n  T r a in in g  A c t i o n .  The l a t t e r  i s  a common e f f o r t  t o  
overcom e th e  a c u te  s h o r ta g e  o f  a d e q u a te ly  t r a i n e d  VLSI 
d e s ig n  e n g in e e r s  in  E u ro p e , and i s  d is c u s s e d  in  c h a p te r  V I I .
In  a d d i t io n  t o  e a c h  A c t i o n ,  t h e r e  a re  n e tw o rk s  o f  
i n s t i t u t i o n s ,23 "w i t h  c l o s e  c o o p e r a t io n  betw een  them  w hich  
a d d r e s s  much b r o a d e r  and i n t e r d i s c i p l i n a r y  a r e a s  th a n  t h o s e  
o f  any in d i v id u a l  A c t i o n " .  24 A s p e c i f i c  programme in  IT  
f o l lo w e d  th e  se c o n d  p h a s e . 25 T h is  in c lu d e s  an in c r e a s e d  
l e v e l  o f  u s e r  in v o lv e m e n t , a new d im e n sio n  o f  te c h n o lo g y  
t a k e -u p ,  e s p e c i a l l y  in  th e  s o ft w a r e  a r e a , and g r e a t e r  
e m p h a sis  on c r i t i c a l  com p on en ts ( i . e .  J E S S I)26. ESPRIT i s
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now a p p ro a c h in g  c o m p le t io n , and i s  due t o  be f o l lo w e d  by new 
i n i t i a t i v e s  un der t h e  C om m u n ity 's  f o u r t h  fram ew ork programme 
f o r  r e s e a r c h  and t e c h n o l o g i c a l  d ev e lo p m e n t (A p p en d ix  IX )  , 
s c h e d u le d  t o  s t a r t  in  1 9 9 4 .
E v a lu a t io n
ESPRIT h a s in v o lv e d  o v e r  600  p r o j e c t s  and o v e r  1 ,5 0 0  
p a r t i c i p a n t s ,  and h a s  b een  s u c c e s s f u l  b o th  in  n u r t u r in g ' 
E u r o p e 's  IT  R e se a r c h  and D ev elo p m en t b a s e  and in  c r e a t i n g  an 
a tm o sp h ere  o f  c o o p e r a t io n  b etw een  E uropean c o m p a n ie s . The 
f i n a l  e v a lu a t io n  o f  ESPRIT I*7 c o n s id e r e d  a l l  a s p e c t s  o f  th e  
program m e, and fo u n d  t h a t  in  m o st p r o j e c t s ,  t r a n s -E u r o p e a n  
c o o p e r a t io n  h as b een  a s u c c e s s  and t h a t  t h e  E uropean  
t e c h n o lo g y  b a s e  h a s im p roved  a s  a r e s u l t  o f  ESPRIT. The 
m ost r e c e n t  e v a lu a t io n  o f  th e  program m e, c o n d u c te d  in  t h e  
p e r io d  1 9 9 1 -1 9 9 2 ,  a l s o  s u p p o r ts  t h i s  v ie w .28
T h is  s u c c e s s f u l  c o o p e r a t io n  m echanism  h a s  h e lp e d  overcom e  
th e  h a n d ic a p s  c a u s e d  by f r a g m e n t a t io n . ESPRIT c r e a t e d  an 
a w a re n ess  o f  t h e  t e c h n o l o g i c a l  p o t e n t i a l  t h a t  e x i s t e d  in  
o t h e r  E uropean c o u n t r i e s ,  and t h e r e b y  s t im u la t e d  th e  g row th  
o f  i n t e r - f i r m  and f i r m -r e s e a r c h  t i e s  a c r o s s  E u ro p e . ESPRIT 
h a s a l s o  p la y e d  a c a t a l y t i c  r o l e  th ro u g h  i n d u s t r i a l  
r e s t r u c t u r i n g  on a European s c a l e .  M erg e rs  and
a c q u i s i t i o n s 2^  h a v e  b een  s i g n i f i c a n t  w ith in  IT  r e l a t e d  
i n d u s t r i e s  in  r e c e n t  y e a r s ,  and a r e  c o n t r ib u t o r y  f a c t o r s  in  
i n c r e a s in g  th e  c o m p e t i t iv e n e s s  o f  E u r o p e 's  o v e r a l l  
i n d u s t r i a l  b a s e . In  1 9 8 9  th e  E uropean IT  i n d u s t r y  was more 
c o m p e t i t iv e  th a n  in  1 9 8 4  (when ESPRIT was la u n c h e d ) . 
E uropean m ark et s h a r e  in c r e a s e d  from  47% in  1 9 8 4  t o  55% in  
1 9 8 9  ( f i g u r e  1 . 6 ) .
The l a r g e s t  le a d in g  E uropean com p u ter com p an ies grew  a s  f a s t  
a s  c o r r e s p o n d in g  J a p a n e se  co m p a n ies o v e r  th e  same p e r io d .  
One E uropean s e m ic o n d u c to r  m a n u fa c tu re r  (S ie m e n s) re a c h e d  a 
w o rld  m ark et s h a r e  o f  6% in  t h e  h ig h ly  dem anding DRAM 
(D ynam ic Random A c c e s s  Memory) c h ip  m a r k e t . A n o th e r  
E uropean m a n u fa c tu re r  ( SG S-Thom son) ra n k ed  number 2 in  th e  
w o rld  in  th e  e q u a l ly  c o m p e t i t iv e  EPROM memory c h ip  m a r k e t s
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In  co m p a riso n  w ith  Japan and th e  USA, Europe h a s p erfo rm ed  
w e l l .  A s tu d y  p u b lis h e d  in  1 9 89  by th e  US D ep artm en t o f  
C om m erce®! a s s e s s i n g  th e  s i t u a t i o n  o f  em erg in g  t e c h n o lo g i e s  
in  te rm s o f  p ro d u c t i n t r o d u c t i o n ,  n o te d  t h a t  10  o f  th e  13 
i d e n t i f i e d  em ergin g  t e c h n o lo g i e s  w ere in  I T . Europe i s  
ahead  o r  on p a r w ith  Japan in  6 and ahead o r  on p a r w ith  th e  
US in  7 o f  t h e s e  10 t e c h n o lo g i e s  ( f i g u r e  1 . 7 ) .
F ig u r e  1 .6
E U R O P E A N  I . T .  M A R K E T
1984
67 BECU
1989
118 BECU
■  Hardware ^  Software & Services
47 % EUROPEAN COMPANIES 55 %
MARKET SHARE
S o u r c e  : I s  th e  European IT  I n d u s tr y  C a p a b le  o f  C om peting ? 
Speech  by Mr C a d io u , D i r e c t o r  ESPRIT, ESPRIT 
C o n fe r e n c e , B r u s s e l s ,  1 5 .1 1 .1 9 9 0 .
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Figure 1.7
EMERGING TECHNOLOGIES
E.C. vs U.S. vs JAPAN
AHEAD Digital imaging technology Flexible CIM Flexible CIM Software technology
EVEN
Advanced semiconductors High-density data storage Sensor technology 
Superconductors 
Advanced materials Software technology
Artificial intelligence Digital imaging technology Sensor technology 
Superconductors Biotechnology Medical devices
BEHIND
Artificial intelligence High-performance computing Optoelectronics Biotechnology 
Medical devices
Advanced semiconductors 
High-performance computing High-density data storage Optoelectronics 
Advanced materials
S o u r c e : US D ep artm ent o f  Commerce, E m erging T e c h n o lo g i e s , A
S u rv ey  o f  T e c h n ic a l and E conom ic O p p o r t u n it ie s  f W a sh in g to n ,
ESPRIT h a s le d  t o  many o u t s t a n d in g  t e c h n o lo g i c a l  a d v a n c e s . 32 
A s o f  m id -1 9 9 2 , 721  m a jo r  r e s u l t s  had b een  r e p o r t e d . 33 O f
t h e s e ,  417 c o n t r ib u t e d  d i r e c t l y  t o  p r o d u c ts  o r  s e r v i c e s ,  72
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c o n t r ib u t e d  t o  i n t e r n a t i o n a l  s ta n d a r d s  and 232  t o  t o o l s  and 
m ethods u se d  o u t s id e  ESPR IT. 34
In  a d d i t i o n  t o  th e  e v a l u a t i o n s  o f  ESPRIT c a r r i e d  o u t  a t  th e  
C o m m is s io n 's  r e q u e s t ,  in d e p e n d e n t  e v a lu a t io n s  h a v e  a l s o  been  
c o n d u c te d ; in  g e n e r a l  t h e y  h a v e  b een  v e r y  p o s i t i v e  to w a rd s  
ESPRIT. A r e p o r t  p r e p a r e d  f o r  th e  C anadian A d m in is t r a t io n  
in  1 9 9 0 , f o r  e x a m p le , p r e s e n t s  a fa v o u r a b le  ju d g em e n t o f  th e  
program m e. ®5
2 .2  S t a t e  o f  th e  IT  in d u s t r y  in  E urope in  th e  1 9 9 0 s .
The sh a rp  d e c r e a s e s  in  u n i t  p r i c e s  and th e  em erg en ce  o f  open  
s y s te m s ®5 have e s t a b l i s h e d  a new and h a r s h ly  
c o m p e t i t iv e  p la y in g  f i e l d ,  w hich  h as le d  t o  a c o m p le te  
r e o r i e n t a t i o n  o f  b u s i n e s s ,  and a c o n s id e r a b le  r e d u c t io n  in  
th e  m a n u fa c t u r e r s ' p r o f i t  m a r g in s .®7 T h e se  f a c t o r s ,  
t o g e t h e r  w ith  th e  r e c e n t  slow dow n in  demand g r o w th , have  
f o r c e d  s e v e r e  i n d u s t r i a l  r e s tr u c tu r in g .® ®  C o n tin u e d  e f f o r t  
i s  n e c e s s a r y  a t  E uropean l e v e l  t o  e n c o u ra g e  European  
in d u s t r y  d u r in g  t h i s  d i f f i c u l t  p e r io d ,  in  o r d e r  t o  e n su re  
t h a t  i t  i s  a t  th e  f o r e f r o n t  when th e  m arket p i c k s  up a g a in .  
T h is  h a s  b een  r e c o g n is e d  by E u r o p e 's  p o lic y m a k e r s  and 
c o n c r e t e  p r o p o s a ls  f o r  a c t i o n  h ave been  f o r m u la t e d .®9
3 .  The s k i l l s  i s s u e
A f u r t h e r  w eak n ess w h ich  h a s  c o n fr o n t e d  th e  IT  in d u s t r y  f o r  
some t im e  i s  th e  s h o r t a g e  o f  IT  s k i l l s .  T h is  h a s been  
e x t e n s i v e l y  docum ented on a n a t i o n a l  and E uropean s c a l e  
(C h a p te r  V ) .  I n d e e d , a l l  t h r e e  e v a lu a t io n s  o f  t h e  ESPRIT 
programme h a v e h i g h l i g h t e d  t h i s  p r o b l e m . 40
E S P R IT 's s u c c e s s  and t h a t  o f  t h e  IT  in d u s t r y  d ep en d s t o  a 
g r e a t  e x t e n t  on t h e  a v a i l a b i l i t y  o f  IT  s k i l l s .  T r a in e d  
e n g in e e r s  and r e s e a r c h e r s  a r e  r e q u ir e d  t o  c a r r y  o u t  th e  
r e s e a r c h  work in  ESPRIT and t o  b r in g  th e  r e s u l t s  o f  th e
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p r o j e c t s  q u ic k ly  and e f f i c i e n t l y  t o  i n d u s t r i a l  e x p l o i t a t i o n .  
S h o r ta g e s  o f  su ch  p e r s o n n e l l i m i t  th e  d i f f u s i o n  o f  IT  and 
im pede t h e  r e a l i s a t i o n  o f  th e  p o t e n t i a l  o u tp u t  and  
p r o d u c t i v i t y  g a i n s .  ESPRIT h a s made a s i g n i f i c a n t
c o n t r i b u t io n  t o  s u s t a i n i n g  and augm entin g t h e  p o o l  o f  IT  
s k i l l s  in  E u ro p e , in  q u a n t i t a t i v e  term s , v i a  R & D  fu n d in g  
c h a n n e lle d  t o  th e  em ploym ent o f  more p e o p l e ,  and more 
s i g n i f i c a n t l y ,  in  q u a l i t a t i v e  t e r m s , th ro u g h  r a i s i n g  s k i l l  
and k n ow led ge l e v e l s .  *1 N e v e r t h e le s s ,  th e  s k i l l  s h o r ta g e  
c o n t in u e s .  S k i l l  s h o r t a g e s  can  be r e l a t e d  in  p a r t  t o  
in a d e q u a te  h ig h e r  e d u c a t io n  o u t p u t s ,  and in  p a r t  t o  th e  la c k  
o f  a d e q u a te  t r a i n i n g  and r e - t r a i n i n g  a rra n g e m e n ts  by  
c o m p a n ie s . C h a p ter  V ex a m in es th e  s h o r t a g e  i s s u e  in
g r e a t e r  d e p t h , w h ile  C h a p te r s  V I and V I I  d i s c u s s  e d u c a tio n  
and t r a i n i n g  f o r  I n fo r m a t io n  T e c h n o lo g y .
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Commission's cooperative research programmes.
3-s The work to be undertaken is planned in more detail in the work programme, which is produced 
following intensive dialogue between European IT industry and academia. The work programme sets 
out the detailed objectives and types of projects to be undertaken.
15 in ESPRIT II, a Basic Research sub programme was introduced where this was no longer a 
requirement.
17 Treaties Establishing the European Community, Abridged Edition, Council of Ministers, Office for 
Official Publications of the EC, Luxembourg, 1987, pp. 553-554.
3.8 The objectives of ESPRIT II are to provide the European IT industry with the basic technologies 
to meet the competitive requirements of the 1990s, to promote European industrial cooperation in 
pre-corapetitive R & D in information technology, and to pave the way for internationally 
accepted standards. Council Decision of 11.4.1988 on ESPRIT II, Official Journal of the EC L 
118, Office for Official Publications, 6.5.1988, p. 33.
3.9 Management of ESPRIT is a cooperative effort between the Commission (which undertakes all day-to 
day organisational tasks), the Round Table of IT firms, an ESPRIT Advisory Board (comprising 
representatives from industry, universities and research organisations), and the ESPRIT 
Management Committee (consisting of Government representatives from the Member States).
The ESPRIT Advisory Board was created for the purpose of counterchecking the work programme and 
its execution. It has a strong influence on the strategic direction of the programme, 
allocation of funding, and the selection of projects. The ESPRIT Hanageient Committee is the 
link between ESPRIT and the Governments of the Member States. It is the channel for information
flow between ESPRIT and the national IT programmes. The EMC gives formal opinions on the work
programme, allocation of funds, and on the selection of projects.
20 in this area, work is primarily aimed at improving the competitiveness of Europe's 
microelectronics industrial sector, to enable it to provide the IT industry with full system
capability based on state of the art semiconductor technology. This includes R & D in the
design, manufacture and testing of all types of silicon integrated circuits (ICs), complemented 
by work on specialised IC manufacturing equipment and materials.
21 The main objective of IPS is to bring tools and technologies together from the hardware and 
software domains to facilitate the design and development of the information processing systems 
of the 1990s.
22 This area aims to enhance European capabilities in the investigation of IT information systems 
capable of use in a broad range of applications, to evaluate the results in selected realistic 
projects.
23 These are known as "networks of excellence". A network of excellence is a grouping of research 
teams with common long term technological goals, coordinating their research as well as their 
training policies closely. This linkage between the nodes of the network means that access to 
any node gives access to the resources of the whole network. This has great impact on 
industrial innovation/technology transfer, human resources, and cohesion.
of the EC, Luxembourg, 1987, p. 314.
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24 CEC, ESPRIT 1989 Annual Report. Office for Official Publications of the EC, Luxembourg, 1990, 
p. 56.
25 Specific Programme of Research and Technological Development in the field of IT (1990-1994)r 
C0M(90)153, CEC, Brussels, 23.5.1990.
2G JESSI; Joint European Submicron Silicon is a programme which deals with subraicron silicon, one 
of the most advanced parts of the microelectronics industry. The objective of the programme is 
to strengthen the whole European microelectronics industry chain.
27 The ESPRIT Review Board was established in October 1988 and presented its findings in May 1989 
in The Review of ESPRIT 1984-1988. Its objectives were to assess the extent to which ESPRIT I 
was meeting its objectives, to determine the effects of the programme, and to assess the need 
for changes affecting ESPRIT or future IT-related programmes.
28 "ESPRIT has had a major impact on European cooperation between companies, industry and academia 
and between organisations in different Member States." ESPRIT the Report of the Information and 
Communication Technologies Review Board. Brussels, June 1992, p. 19.
29 BULL/Zenith, Siemens/Nixdorf, Sema/CAP, SGS-Thomson/Inmos.
30 Working Paper Outlining the Background and Main lines of the Strategy underlying the Proposal 
for a Specific Programme in Information Technology 1990-1994. CEC, Brussels, 7.11.1990, p. 2.
31 US Department of Commerce, Emerging Technologies A Survey of Technical and Economic 
Opportunitiesf Washington, 1990, p. 11.
32 in ESPRIT all parties have equal rights and access to all results and intellectual property 
rights (IPRs). These are subdivided into foreground and background IPRs. Foreground IPRs are 
the property of all participants, whilst rights to background IPRs can be limited. 
Subcontractors do not have the right to the full project results, only to IPRs resulting from 
their own work.
33 ESPRIT Specific Research and Technological Development Programme in the field of IT. Results and 
Progress 1991/1992. CEC, Office for Official Publications of the EC, Luxembourg, 1992, p. 8
34 Results are classified into three broad categories: projects which may produce advanced 
technology to be incorporated into products or services sold to end users; projects which may 
produce tools, methods or processes which enhance the development of manufacturing operations 
within industrial enterprises; projects which may produce results which contribute to 
international standards. These major results include:
- a new chip design method allowing reduction in the size of CD player circuitry from 100ci2 to 
a single chip implementation (1 cm2). Simultaneously, the time to design the circuitry is 
reduced from one month to one week;
- the SUPERNODE project has developed the fastest mini-supercomputer in the world in its price 
range;
- a new standard for Office Document Architecture (ODA) has been developed in a project and 
adopted by ISO, the International Standards Organisation.
ESPRIT Project Results 1989 p. 3. ESPRIT Results & Progress 1991/1992. CEC, Brussels & 
Luxembourg, p. 11.
- pocket computers: the Newton "personal assistant", an all-in-one portable electronic notebook, 
wordprocessor, fax machine and computer launched by Apple is based on a microprocessor chip 
developed in ESPRIT, (MULTIWORKS project 2105). ESPRIT Specific Research & Technological
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Development Programme in the Field of IT. Results & Progress 1991/1992 p. 10.
35 Krieger Mytelka, L., Technological and Economic Benefits of ESPRIT, a report to the Department 
of Communications, Government of Canada, Ottawa, 16.7.1990.
Open systems allow customers to integrate equipment made by a variety of manufacturers.
37 Even large and famous companies are experiencing difficulties? in 1991 IBM posted a loss and a 
turndown in sales for the first time in its history.
38 40,000 people will take voluntary redundancy as part of IBM's worldwide restructuring, Ward, 
M./Thousands of IT Jobs Go as Recession Bites", Computer Weekly, Reed Business Publishing/BPCC 
Consumer Magazines, Watford, 8.10.1992, p. 63.
39 - Commissioners Bangemann (Industrial Policy) and Pandolfi (IT Policy) in their Communication 
of 3.4.1991 (SEC(91)565) proposed practical steps to enable industry to face up to international 
competition.
- The industrial dimension; the aim of improving the competitive position of European industry, 
enshrined in the Single European Act, has been further emphasised in the Treaty on European 
Onion.
In 1990 the Commission outlined in a Communication to the Council and Parliament the 
guidelines for a Community approach to industrial policy in an open and competitive environment 
(COM(90) 556).
40 1) The Mid-Term Review of ESPRIT 1985. ESPRIT Review Board, 2) The Review of ESPRIT 1984-1988. 
ESPRIT Review Board, May 1989, and 3) The Report of the Information and Communications 
Technologies Review Board. June 1992.
4* This has also occurred through the special actions aimed at redressing specific skill shortages. 
One example is the VLSI initiative, which focuses on the need to train graduates and 
postgraduates in chip design.
CHAPTER V: INFORMATION TECHNOLOGY SKILLS: THE POSITION IN
EUROPE.
The s k i l l s  i s s u e  i s  p r e s e n t e d  in  t h r e e  s e c t i o n s .  S e c t io n  I  
o u t l i n e s  t h e  im p o rta n c e  o f  a c c e s s  t o  a s k i l l e d  w o r k -f o r c e ,  
e x p la in s  t h e  term  " s h o r t a g e " , i d e n t i f i e s  th e  f a c t o r s  w hich  
can c o n t r i b u t e  t o  s h o r t a g e s ,  and lo o k s  a t  t h e  i n f lu e n c e  o f  
d em o g ra p h ic  t r e n d s .  S e c t io n  I I  lo o k s  a t  th e  s h o r t a g e  i s s u e  
from  a n a t i o n a l  p e r s p e c t i v e ,  w h ile  S e c t io n  I I I  a p p ro a c h e s  
th e  p ro b le m  from  a E uropean  p e r s p e c t i v e .  S e c t io n  IV  
c o n c lu d e s  th e  C h a p ter  n o t in g  t h e  la c k  o f  an a d eq u a te  
s t a t i s t i c a l  b a s e .
S e c t i o n  1
1 . 1 .  The im p o rta n c e  o f  a s k i l l e d  w o r k -fo r c e
T e c h n o lo g ic a l  d e v e lo p m e n t dem ands a s k i l l e d  w o r k -fo r c e  
c a p a b le  o f  m a s te r in g  t h e  c o m p le x it y  and o p p o r t u n i t i e s  o f  IT  
and i t s  a p p l i c a t i o n s .  The IT  in d u s t r y  r e q u i r e s  s k i l l e d  
s t a f f  in  tw o c a p a c i t i e s :  " a s  in n o v a to r s  t o  c a r r y  o u t
r e s e a r c h  a n d /o r  i n t r o d u c e , d e v e lo p  and a d a p t  new 
t e c h n o lo g i e s  and a p p l i c a t i o n s ;  and im p le m e n te r s : e n g in e e r s
and t e c h n ic i a n s  t o  u s e  new i n v e n t io n s  and t o o l s ,  and t o  
tr a n s fo r m  them  i n t o  p r o f i t - g e n e r a t i n g  p r o d u c ts  and 
s e r v i c e s "  . 3-
- 53 -
Such s t a f f  have c o l l e c t i v e l y  been r e f e r r e d  t o  as  
i n f o r m a t i c i a n s  in  F r a n c e , o r  k now ledge w o rk e rs  in  th e  UK. 
I r r e s p e c t i v e  o f  t i t l e ,  su c h  w o rk ers have c e r t a i n  b a s ic  
a t t r i b u t e s :  a h ig h  l e v e l  o f  q u a l i f i c a t i o n s ,  and i n t e l l e c t u a l  
s k i l l s  w hich  make them  g o o d  a t  c r e a t i n g  new s e r v i c e s  and a t  
s o l v i n g  co m p lex  t e c h n i c a l  p r o b le m s .
S h o r ta g e s  o f  IT  s t a f f  ca n  c a u se  m a jo r  p ro b le m s f o r  
c o m p a n ie s . In  1986  a s u r v e y  c o n d u cte d  in  t h e  UK by th e  
N a t io n a l  C om puting C e n tr e  and th e  IT  S k i l l s  A gen cy  fou n d  
t h a t  o v e r  20% o f  IT  u s e r s * ,  and o v e r  25% o f  s o ftw a r e  
s u p p l i e r s ,  s t a t e d  t h a t  t h e y  w ere " c r i p p l e d "  o r  had t h e i r  
s u r v i v a l  t h r e a te n e d  b y  s h o r t a g e s  o f  s k i l l e d  s t a f f ®  A 
s u r v e y  c o n d u c te d  in  Novem ber 1 9 8 7  by th e  C o n fe d e r a t io n  o f  
B r i t i s h  I n d u s tr y  and t h e  Manpower S e r v ic e s  C om m ission , 
i n v o lv i n g  1 ,2 2 5  c o m p a n ie s , fou n d  t h a t  t h e  number o f  
m a n u fa c tu r e r s  whose o u tp u t  was l i k e l y  t o  be l i m i t e d  by s k i l l  
s h o r t a g e s  re a c h e d  34% i n  1 9 8 6 -1 9 8 7 ®  The I n s t i t u t e  o f  
Manpower S t u d ie s  (IM S) 1 9 8 9  s u r v e y  o f  o v e r  200  UK IT  
o r g a n is a t io n s  fou n d  t h a t  s h o r t a g e s  o f  p r o f e s s i o n a l  IT  s t a f f *  
had e x te n d e d  d e l i v e r y  o r  im p le m e n ta tio n  p e r io d s  in  o v e r  40% 
o f  c a s e s ®  In  1991  t h e  EC C om m ission p ro d u ced  a p a p er on 
t h e  s t a t e  o f  th e  E uropean  E le c t r o n i c s  and IT  i n d u s t r y ,  
d raw in g  a t t e n t i o n  t o  th e  la c k  o f  q u a l i f i e d  s t a f f  (s y s te m s  
e n g in e e r s  and s t a f f  t r a i n e d  in  c o m p u te r -a id e d  m an a gem en t). 
T h is  m e a n t, a c c o r d in g  t o  t h e  r e p o r t ,  t h a t  " i n d u s t r y  i s  
u n a b le  t o  make th e  m o st o f  c o m p e t i t iv e  o p e n in g s  a r i s i n g  in  
th e  IT  f i e l d " ®
T r a in e d  e n g in e e r s  and r e s e a r c h e r s  a re  a l s o  r e q u ir e d  t o  c a r r y  
o u t  t h e  r e s e a r c h  work in  R & D program m es ( e . g .  ESPRIT) and 
t o  c a r r y  p r o j e c t  r e s u l t s  q u i c k ly  t o  i n d u s t r i a l  e x p l o i t a t i o n .  
The m id -te r m  r e v ie w  o f  ESPRIT, co n d u c te d  in  1 9 8 5 , r e p o r te d  
th e  c o n c e rn  o f  in d u s t r y  o v e r  i t s  a b i l i t y  t o  c o n t in u e  t o  
p a r t i c i p a t e  in  c o l l a b o r a t i v e  R & D  p r o j e c t s ,  g iv e n  
in a d e q u a te  human r e s o u r c e s .  M ost p u b lis h e d  r e p o r t s  on th e  
ESPRIT programme h ave h i g h l i g h t e d  th e  s h o r ta g e  p ro b le m ®  
The IRDAC r e p o r t  r e f e r s  t o  a s u r v e y  c o n d u c te d  in  F ran ce  
among 1 8 00  s e l e c t e d  t e c h n o l o g i c a l l y  advanced  c o m p a n ie s : 70%
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r e p o r t e d  s e v e r e  d i f f i c u l t i e s  in  r e c r u i t i n g  e x p e r ie n c e d  s t a f f  
f o r  R & D a c t i v i t i e s .®
1 . 2 .  S k i l l  s h o r ta g e  -  d e f i n i t i o n
D i f f e r e n t  d e f i n i t i o n s  and a p p ro a c h e s  e x i s t .  10 we m ay, f o r  
e x a m p le , s e e  th e  q u e s t io n  a s  one o f  demand and su p p ly , 
e s t im a t in g  a c t u a l  o r  f o r e c a s t e d  la b o u r  demand in  p a r t i c u l a r  
o c c u p a t io n s ,  and co m p a rin g  t h i s  w ith  a c t u a l  o r  p r o j e c t e d  
s u p p ly , t a k in g  a c c o u n t o f  f lo w s  from  th e  e d u c a t io n  and  
t r a i n i n g  s y s te m . Some e c o n o m is ts  h ave  see n  t h i s  a p p ro a ch  as  
in a d e q u a te , s i n c e  i t  r e l i e s  on la b o u r  demand f o r e c a s t s  and  
d em o g ra p h ic  p r o j e c t i o n s ,  and f a i l s  t o  ta k e  a c c o u n t o f  
p o s s i b l e  m ark et a d ju s tm e n t  m ech a n ism s. They p r e f e r  an 
ap p ro a ch  w hich t a k e s  a c c o u n t o f  m ark et a d ju s tm e n t  
m ech a n ism s, e s p e c i a l l y  p r i c e  a d ju s tm e n t s . The more ex tre m e  
fo rm s o f  t h i s  a p p ro a c h  s im p ly  u s e  r e l a t i v e  p r i c e  c h a n g es  a s  
t h e  d e f i n i n g  c r i t e r i a  f o r  th e  e x i s t e n c e  o f  s h o r t a g e s ;  t h u s ,  
an o c c u p a t io n  o r  s k i l l  i s  in  s h o r ta g e  i f ,  and o n ly  i f ,  
r e l a t i v e  pay l e v e l s  in  t h a t  o c c u p a t io n  a re  r i s i n g .  A tk in s o n  
and M eager^  fo u n d  t h i s  a p p ro a ch  u n s a t i s f a c t o r y ,  s e e in g  
r e l i a n c e  on p r i c e  a d ju s tm e n t  d a ta  in  d ia g n o s in g  s h o r t a g e s  a s  
u n n e c e s s a r i ly  r e s t r i c t i v e .  They s u b s t a n t i a t e  t h e i r  v ie w  by  
g i v i n g  ex a m p les o f  eco n o m ic  s t u d i e s  w hich  p ro d u ced  d i f f e r e n t  
and o f t e n  c o n t r a d i c t o r y  r e s u l t s .^  The m a r k et-p ersp ec tiv e  
a p p ro a ch  u s e s  s u r v e y  d a ta  and a g g r e g a te  p u b lis h e d  d a t a , and  
t h e  e m p lo y e r -p e r sp e c tiv e  u s e s  e m p lo y e r -b a s e d  s u r v e y s  t o  
d e te r m in e  s h o r t a g e s  in  te rm s o f  r e c r u itm e n t  d i f f i c u l t i e s  
f a c e d  by i n d i v id u a l  f i r m s ;  th e y  t h e r e f o r e  te n d  t o  a d o p t a 
demand and su p ply  d e f i n i t i o n .
Many o f  th e  s t u d i e s  on s k i l l  s h o r t a g e s  c o n d u c te d  by th e  UK 
Manpower S e r v ic e s  C om m ission  (MSC)i® in  th e  1 9 7 0 s  and 1 9 8 0 s  
a d o p te d  th e  em p lo y er  a p p r o a c h . «  The 1983 I n s t i t u t e  o f  
Manpower s t u d i e s  (IM S) and MSC r e p o r t ,  h o w e v er , a rg u e s  
t h a t  th e  term  s h o r ta g e  i s  n e v e r  u se d  a s  an o p e r a t i o n a l  
c o n c e p t  by f i r m s .  Through d i s c u s s i o n s  w ith  f i r m s ,  th e  IMS 
t r i e d  t o  e s t a b l i s h  w hat was u n d e r s to o d  by 11 s h o r t a g e ” . The 
IMS fou n d  t h a t  m ost co m p a n ies c o n c e n t r a t e d  on v a c a n c i e s .16
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F u r th e r  a n a l y s i s  show ed t h a t  a s h o r ta g e  m eant any v a c a n c y  
im p ed in g  p r o d u c t io n . To e s t a b l i s h  a t  w hich p o i n t  v a c a n c ie s  
becam e s h o r t a g e s ,  th e  IMS c r e a t e d  a t h r e e  la y e r  
c l a s s i f i c a t i o n  s y s te m  c o m p r is in g  t r a n s a c t i o n s  s h o r t a g e s  
(w h ich  c a u se  a c t u a l  l o s s  o f ,  o r  s e v e r e  d e la y s  i n ,  o u t p u t ) ,  
p r e c a u t io n a r y  s h o r t a g e s  (w h ich  c a u s e  no a c t u a l  o u tp u t  l o s s ,  
b u t  w hich  a n t i c i p a t e  p r o b a b le  n eed ) and s p e c u la t i v e  
s h o r t a g e s  (w h ich  r e l a t e  t o  i n a b i l i t y  t o  m eet some 
h y p o t h e t i c a l  d em a n d ). A tk in s o n  and Meager*? b e l i e v e  t h e r e  
i s  no unam biguous d e f i n i t i o n  o f  a s h o r ta g e  w hich  can  e a s i l y  
be u se d  in  e m p lo y e r -b a s e d  r e s e a r c h . They s u p p ly  th e  m ost  
f r e q u e n t ly  u sed  d e f i n i t i o n :  "w hen t o  a g r e a t e r  o r  l e s s e r
e x t e n t  an i n d i v i d u a l  e m p lo y er  e x p e r ie n c e s  a g r e a t e r  o r  
l e s s e r  e x t e n t  o f  r e c r u it m e n t  d i f f i c u l t y  f o r  a p a r t i c u l a r  
p o s t " .  *8 The a d v a n ta g e  o f  t h i s  d e f i n i t i o n  i s  t h a t  i t  
c o r r e s p o n d s  t o  e m p lo y e r s ' u n d e r s ta n d in g  o f  s h o r t a g e ,  and  
r e l i e s  on in fo r m a t io n  r e a d i l y  a v a i l a b l e  t o  a l l  e m p lo y e r s .
1 . 3 .  F a c to r s  c o n t r i b u t i n g  t o  s k i l l s  s h o r ta g e s
S e v e r a l  i n t e r r e l a t e d  f a c t o r s  can  c o n t r i b u t e  t o  s k i l l  
s h o r t a g e s .  The I n d u s t r i a l  R e se a r c h  and D evelop m en t A d v is o r y  
C om m ittee o f  th e  EC C om m ission  (IRDAC) h a s i d e n t i f i e d  t h e s e  
a s  :
-  th e  s u p p ly  o f  new manpower on th e  m ark et d o es  n o t  m eet th e  
demand f o r  new o r  e x i s t i n g  j o b s ,  e i t h e r  in  te rm s o f  q u a n t it y  
o r  in  term s o f  ty p e  o f  q u a l i f i c a t i o n s ;
-  t h e r e  may be a m ism a tch  b etw een  th e  a v a i l a b l e  s t o c k  o f  
s k i l l s  and q u a l i f i c a t i o n s ,  and th e  num bers r e q u ir e d  b y  th e  
econom y ( e . g .  la c k  o f  V e ry  L a rg e  S c a le  I n t e g r a t i o n  (V L S I)  
d e s ig n e r s  a g a in s t  s u r p lu s  e l e c t r o n i c  t e c h n i c i a n s ) ;
t h e  c h a n g in g  demands c a u s e d  by r a p id  t e c h n o lo g i c a l  
d ev e lo p m e n t r e q u ir e  a d a p t a t io n s  i n  s k i l l s  ( t r a i n i n g )  w hich  
f r e q u e n t ly  f a i l s  t o  t a k e  p l a c e .  E x is t in g  s k i l l s  may be  
em p loyed  b elo w  and o u t s i d e  t h e i r  f u l l  c a p a b i l i t i e s  ( e . g .  
e n g in e e r s  u sed  a s  t e c h n i c i a n s ) ,
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-  h ig h  em ploym ent in  one s e c t o r  o r  p r o f e s s i o n  m ig h t be th e  
c a u s e  o f  s k i l l s  s h o r t a g e s  in  a n o th e r  ( e . g .  f i n a n c i a l  and 
o t h e r  s e r v i c e s  a t t r a c t  e n g in e e r s ,  th e r e b y  e x a c e r b a t in g  
p ro b le m s in  m a n u fa c tu r in g  i n d u s t r y )
T h ese  i n t e r r e l a t e d  f a c t o r s  a r e  in  tu r n  a f f e c t e d  by  
d em o g ra p h ic  t r e n d s .
1 .4  D em ographic tr e n d s
The s u p p ly  s i d e  o f  t h e  la b o u r  and s k i l l s  m a rk et i s  la r g e l y  
d e te r m in e d  by th e  p o t e n t i a l  la b o u r  f o r c e ,  w h ich  in  tu r n  i s  
d e p e n d e n t on th e  d em o g ra p h ic  s i t u a t i o n  and i t s  e v o l u t i o n .  
The S t a t i s t i c s  O f f i c e  o f  t h e  E uropean C o m m issio n , ( E u r o s t a t )  
a n a ly s e s  and f o r e c a s t s  d em o g ra p h ic  d e v e lo p m e n ts  in  E u ro p e . 
The m o st r e c e n t  a v a i l a b l e  d em ograp h ic  s t a t i s t i c s  r e v e a l s  
t h a t  E u r o p e 's  p o p u la t io n  b y  t h e  y e a r  2020 w i l l  b e  o n ly  4% o f  
th e  w o r ld  t o t a l ,  a f a l l  o f  3 5 .5 %  o v e r  3 0 y e a r s * ! ,  and t h a t  
th e  a g e  p yram id  i s  g ro w in g  o l d e r ,  w ith  th e  b a s e  s h r in k in g  as  
a r e s u l t  o f  th e  f a l l  in  t h e  b i r t h  r a t e  w h ile  t h e  t o p  expan ds  
as a r e s u l t  o f  a lo w e r  d e a th  r a t e .  The a g e  s t r u c t u r e  in  
2 0 20  i s  l i k e l y  t o  be n o t i c e a b l y  d i f f e r e n t  from  t h a t  o f  1 9 9 1 ,  
w ith  an e s t im a t e d  24% o f  men and 29% o f  women 60 y e a r s  o ld  
o r  more com pared w ith  17% and 23% r e s p e c t i v e l y  in  1 9 9 0 .22
E u r o s t a t  show s t h e  e v o l u t i o n  and f o r e c a s t s  f o r  th e  p e r io d  
1 9 6 5  -  2 0 20  f o r  fo u r  a g e  g r o u p s : 0 -1 4  y e a r s ,  1 5 -4 4  y e a r s ,
4 4 -6 4  y e a r s  and o v e r  65  y e a r s .  The age gro u p  15  -  64 y e a r s  
i s  n o r m a lly  c o n s id e r e d  a s  th e  p o t e n t i a l  la b o u r  f o r c e .  In  
1 9 9 0 , t o t a l  p o p u la t io n  i n  t h i s  age grou p  f o r  t h e  tw e lv e  
Member S t a t e s ,  a s  e s t im a t e d  by E u r o s t a t , was 22 0  m i l l i o n . 23 
The p r o j e c t e d  p o p u la t io n  f o r  2 0 2 0  i s  211 m i l l i o n . 24 For  
th e  y o u n g e r p a r t  (a g e d  2 0 - 3 0 )  o f  th e  la b o u r  f o r c e ,  known a s  
th e  a c t i v e  la b o u r  f o r c e ,  t h e  o u t lo o k  i s  p a r t i c u l a r l y  d im , 
w ith  a c o n t in u in g  a n n u a l r e d u c t io n  in  num bers o f  1 .7 % .2* 
The s i g n i f i c a n t  a g e in g  o f  t h e  p o p u la t io n , th e  d e c l i n e  in  th e  
p o t e n t i a l  la b o u r  f o r c e  and t h e  s e r io u s  d e c l i n e  in  t h e  a c t i v e  
la b o u r  f o r c e  w i l l  h ave  s e r i o u s  c o n se q u e n c e s  f o r  in d u s t r y .  
Many s k i l l  demands w i l l  b e  un m et. The d e c l i n e  in  t h e  a c t i v e  
la b o u r  f o r c e  i s  l i k e l y  t o  h ave th e  g r e a t e s t  im p a c t ,
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p a r t i c u l a r l y  s in c e  t h i s  a g e  g rou p  i s  a m a jo r  s o u r c e  o f  
i n n o v a t io n .
The d em ograp h ic  f a c t o r  w i l l  th u s  p la y  a m a jo r  r o l e ,  and 
com p an ies a r e  a lr e a d y  aw are o f  i t s  im p o r ta n c e . In  th e  UK 
P o li c y  S t u d ie s  I n s t i t u t e  (P S I )  s u r v e y s 26, r e s p o n d e n ts  w ere  
a sk ed  in  what way th e  d e c l i n e  in  th e  num bers o f  s c h o o l -  
le a v e r s  and g r a d u a te s  in  t h e  f i r s t  h a l f  o f  t h e  1 9 9 0 s  w ould  
a f f e c t  t h e i r  c o m p a n ie s . In  m o st c a s e s ,  r e s p o n d e n ts  f e l t  
t h a t  t h e  d em ograp h ic  p in c h  was a s e r io u s  p ro b le m  a f f e c t i n g  
r e c r u it m e n t  and r e t e n t i o n  o f  s k i l l e d  s t a f f ,  e s p e c i a l l y  t h o s e  
a lr e a d y  in  s h o r t  s u p p ly  ( e l e c t r o n i c s  e n g i n e e r s ,  c o n t r o l  
e n g in e e r s ,  sy ste m s  e n g in e e r s ,  d e s ig n  e n g in e e r s  w ith  
m i c r o e le c t r o n i c  e x p e r t i s e ,  s o ftw a r e  e n g i n e e r s ,  d a ta  
p r o c e s s in g  s t a f f ,  e l e c t r o n i c s  t e c h n i c i a n s  and
in s t r u m e n t a t io n  t e c h n i c i a n s ) 27.
S e c t io n  2
S k i l l s  r e q u ir e d  and e v id e n c e  o f  s h o r t a g e s :  a n a t i o n a l
p e r s p e c t i v e
S in c e  t h e  e a r ly  1 9 8 0 s  c o n c e rn  h as been  e x p r e s s e d  o v e r  
s h o r ta g e s  o f  IT  s k i l l e d  m anpow er. O nly l i m i t e d  s t a t i s t i c a l  
d a ta  i s  a v a i l a b l e  on th e  e x t e n t  o f  s k i l l s  s h o r t a g e s  on a 
European s c a l e ,  p r i n c i p a l l y  due t o  th e  la c k  o f  co m p a ra b le  
n a t io n a l  d a t a . A t a n a t i o n a l  l e v e l ,  m ost e v id e n c e  o f  s k i l l s  
s h o r ta g e s  i s  a v a i l a b l e  from  r e p o r t s  and s t u d i e s  c a r r i e d  o u t  
by p u b l ic  and p r i v a t e  o r g a n i s a t i o n s .
E v id e n c e  o f  s k i l l s  s h o r t a g e s  p r o v id e d  in  n a t i o n a l  r e p o r t s  
and s t u d i e s  so m etim es la c k s  s t a t i s t i c a l  d a t a .  T h is  i s  
e x p la in e d  by th e  l i m i t e d  c a p a c i t y  o f  n a t i o n a l  d a ta b a s e s  t o  
c l e a r l y  i d e n t i f y  IT  s k i l l e d  m anpow er, i t s  d i s t r i b u t i o n  and 
f lo w s  b etw een  s e c t o r s ,  and t r e n d s  o v e r  t im e .  Where 
s t a t i s t i c s  on s h o r t a g e s  h a v e  been  p r o v id e d , th e y  a re  
g e n e r a l ly  b a se d  on e m p lo y e r s ' p r o j e c t i o n s .  A v ie w  o f  th e
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s h o r ta g e  s i t u a t i o n  in  B e lg iu m , F ran ce and t h e  UK can be  
o b ta in e d  from  th e  r e p o r t s  d i s c u s s e d  b e lo w .
A t t h e  c o n fe r e n c e  on " E n t e r p r i s e  and P e o p le  A s p e c t s  in  th e  
I n fo r m a t io n  T e c h n o lo g y  S e c t o r " , h e ld  in  B r u s s e ls  in  A p r i l  
19 91 ,2 a  a r e p r e s e n t a t i v e  o f  INSEA, th e  B e lg ia n  C om puting and  
S o ftw a r e  E n g in e e r in g  A s s o c i a t i o n ,  p r e s e n te d  a r e p o r t  on th e  
s k i l l s  r e q u ir e d  by t h e  IT  s e c t o r  in  B e lg iu m . The r e p o r t  
c o n fir m e d  th e  gro w in g  i n c r e a s e  in  th e  number o f  IT  w o rk ers  
in  B e lg iu m  and i d e n t i f i e d  a g r e a t e r  need f o r  p e o p le  w ith  
h y b r id  s k i l l s ,  29 t h a t  i s  t e c h n i c a l  as w e l l  a s  b u s in e s s  
s k i l l s .
In  M arch 1 9 8 2 , a r e p o r t  on t h e  e l e c t r o n i c s  s e c t o r  in  F ran ce  
by F i l i c i e  E le c t r o n iq u e  c o n c lu d e d  t h a t  f o r  t h e  p e r io d  1 9 8 6 -  
1 9 9 0 , t h e  s h o r ta g e  o f  IT  s p e c i a l i s t s  in  F ra n c e  w ould be  
b etw een  1 9 1 ,0 0 0  and 3 2 5 , 300.30  The gro w in g  s h o r t a g e  o f  VLSI 
(V e ry  L a rg e  S c a le  I n t e g r a t i o n )  d e s ig n e r s  becam e e v id e n t  in  
F ra n ce  in  th e  l a t e  1 9 8 0 s .  The F rench  N a t io n a l  VLSI 
E d u c a tio n  C om m ittee e s t im a t e d  a y e a r ly  s h o r ta g e  o f  500  VLSI 
d e s i g n e r s ,  when th e  F ren ch  VLSI co m m ittee  t r a i n e d  more th a n  
500 s t u d e n t s  p e r  y e a r .  31 in  1 9 9 0 , a r e p o r t  p re p a re d  by  
CERCA ( U n i v e r s i t e  de P a r is  V I I I )32 on th e  la b o u r  m ark et f o r  
com p u ter p r o f e s s i o n a l s  in  F ra n ce  e s t im a te d  a s h o r ta g e  in  
F ra n ce  o f  a b o u t 2 0 ,0 0 0  co m p u ter p r o f e s s i o n a l s .
In  t h e  UK, th e  P SI s u r v e y s  on th e  d i f f u s i o n  o f  
m i c r o e le c t r o n i c s  o v e r  t h e  p e r io d  1 9 8 1 -1 9 8 7  fo u n d  t h a t  th e  
m ost common d i f f i c u l t y ,  e x p e r ie n c e d  by n e a r ly  h a l f  th e  u s e r s  
in  a l l  f o u r  s u r v e y s  ( 1 9 8 1 ,  1 9 8 3 , 1 9 8 5 , and 1 9 8 7 ) ,  was th e
la c k  o f  p e o p le  w ith  s p e c i a l i s t  m i c r o e le c t r o n i c s  e x p e r t i s e .  
A s h o r t a g e  o f  40% was r e p o r t e d  in  a l l  fo u r  s u r v e y s .  33 
A n o th e r  s u r v e y , c o n d u c te d  b y  th e  N a t io n a l C om puting C e n tr e , 
r e p o r t e d  t h a t  com p u ter u s e r s  in  th e  UK w ere s h o r t  o f  around  
1 9 ,4 0 0  s k i l l e d  s t a f f ,  and w ould  n eed  a t  l e a s t  a n o th e r  8 0 ,0 0 0  
o v e r  t h e  p e r io d  1 9 8 8 -1 9 9 3 .  The s u r v e y  was b a s e d  on 777  u s e r  
i n s t a l l a t i o n s . 34 The PROTOCOL in d u s t r y  s u r v e y  (1 9 8 9 )  on 
s t a f f  and s k i l l  s h o r t a g e s ,  i n v o lv i n g  o v e r  500  m anagers in  
t h e  co m p u ter s e r v i c e s  i n d u s t r y  in  th e  UK, r e p o r t e d  t h a t  67%
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f e l t  s h o r t a g e s  w ere g e t t i n g  w o rse  and w ould c o n t in u e  o v e r  
th e  n e x t  d e c a d e ® *
T h ese r e p o r t s  and s u r v e y s  p o in t  t o  th e  e x i s t e n c e  o f
s h o r ta g e s  and th e  i n c r e a s in g  n eed  f o r  more h y b r id  ( t e c h n i c a l  
a s w e l l  a s  b u s in e s s )  s k i l l s .
S e c t io n  3
S k i l l s  r e q u ir e d  and e v id e n c e  o f  s h o r t a g e s :  a E uropean
p e r s p e c t i v e .
M ost o f  th e  s t u d i e s  c a r r i e d  o u t  on a European s c a l e  in  th e  
e a r ly  1 9 8 0 s  em p h a sised  th e  n eed  f o r  Community a c t i o n  in  I T ,  
b u t w h ile  a t t e n t i o n  was drawn t o  th e  s k i l l s  p ro b le m , th e
i s s u e  was n o t  d is c u s s e d  in  much d e t a i l  ® G In  th e  seco n d
h a l f  o f  t h e  1 9 8 0 s ,  E u r o p e 's  le a d e r s  became i n c r e a s i n g ly  
aw are o f  t h e  s k i l l s  i s s u e ,  and s t u d i e s  and r e p o r t s  w ere
co m m issio n ed  t o  a n a ly s e  and r e p o r t  on th e  s i t u a t i o n .
T h is  s e c t i o n  exam in es a s e l e c t i o n  o f  t h e s e  s t u d i e s  w ith  a 
v iew  t o  e s t a b l i s h i n g  t r e n d s  and a s c e r t a i n i n g  t h e  e x t e n t  o f  
th e  s h o r ta g e  o f  IT  manpower in  E u rop e. The o b j e c t i v e s  o f  
th e  s t u d i e s  a re  o u t l i n e d ,  t h e i r  ap p roach  i s  e x p la in e d  and 
th e  f i n d i n g s  and reco m m en d a tio n s a re  i n d i c a t e d ;  an 
e v a lu a t io n  o f  th e  i n d i v id u a l  s t u d i e s  i s  n o t  made h e r e .
3 .1  T e c h n ic a l  Change C e n tr e  r e p o r t
In  1 9 85  t h e  I n fo r m a t io n  T e c h n o lo g ie s  and T e le c o m m u n ic a tio n s  
T ask F o rc e  o f  th e  EC C om m ission  r e q u e s te d  t h e  T e c h n ic a l  
Change C e n tr e , London, P r o f e s s o r  Jean D o n io  o f  th e  
U n i v e r s i t y  o f  P a r is  V I I I ,  and th e  VDI T e c h n o lo g ie z e n tr u m ,  
B e r l in  t o  c a r r y  o u t  a s tu d y  on th e a v a i l a b i l i t y  o f  h ig h ly  
q u a lifie d  p erson n el f o r  th e  developm ent o f  Inform ation  
Technology in  th e European Community. The a u th o r s  w ere  
r e q u e s te d  t o  " a s s e s s  t h e  r e q u ir e m e n ts  f o r  g r a d u a te  (and  
e q u iv a le n t )  p e o p le  in  e l e c t r o n i c s  e n g in e e r in g , com puter  
s c ie n c e  and r e l a t e d  f i e l d s ;  r e l a t e  t h i s  t o  th e  n e ed s o f  
in d u s t r y ,  th e  s e r v i c e  s e c t o r ,  g o v ern m e n t, e d u c a t io n ,  
r e s e a r c h  and d ev e lo p m e n t and com pare th e  E uropean s i t u a t i o n
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The s tu d y  c o n s id e r s  t h e  s h o r ta g e  s i t u a t i o n  ( i n  th e  mid  
e i g h t i e s ) ,  la b o u r  demand in  I T - r e l a t e d  i n d u s t r i e s ,  th e  
s u p p ly  o f  h ig h ly  q u a l i f i e d  manpower (HQM), and th e  
a v a i l a b i l i t y  o f  su ch  manpower in  th e  European Com m unity.
The a u th o r s  c o n firm e d  t h e  e x i s t e n c e  o f  a s h o r t a g e  o f  h ig h ly  
q u a l i f i e d  manpower,®« and i l l u s t r a t e d  th e  s h o r t a g e  s i t u a t i o n  
in  F ra n ce  and th e  UK.®9 B e c a u se  o f  th e  u n r e l i a b i l i t y  o f  
co m p a ra b le  a v a i l a b l e  d a t a ,  t h e  demand f o r  la b o u r  in  IT  
r e l a t e d  i n d u s t r i e s  c o u ld  n o t  be e s t a b l i s h e d ,  th o u g h  c e r t a i n  
d a ta  (e m p lo y m e n t-v a c a n c y ) f o r  Germany and t h e  UK p o in te d  t o  
a g ro w in g  in c r e a s e  i n  t h e  demand f o r  h i g h l y  q u a l i f i e d  
m anpow er. C o m p a ra tiv e  d a ta  e x t r a c t e d  from  v a r i o u s  s o u r c e s  
(N SF, UNESCO, Van den B e r g h e ) “o p ro v id e d  in fo r m a t io n  on th e  
s u p p ly  o f  HQM. “1 T h is  r e v e a le d  t h a t  E urope p rod u ced  
p r o p o r t io n a t e l y  fe w e r  g r a d u a te s  in  IT  r e l a t e d  d i s c i p l i n e s  
th a n  J a p a n , and t h a t  t h i s  gap was even  g r e a t e r  f o r  
e l e c t r o n i c  and e l e c t r i c a l  e n g in e e r in g  g r a d u a t e s .  42 a s  
s t a t i s t i c s  on th e  d e s t i n a t i o n  o f  g r a d u a te s  w ere d i f f i c u l t  t o  
f i n d ,  t h e  a u th o r s  w ere u n a b le  t o  f o l l o w  w hat h appened  a f t e r
g r a d u a t io n . 43
To e s t a b l i s h  th e  a v a i l a b i l i t y  o f  HQM in  t h e  Com m unity, th e  
c o n t r a c t o r s  u n d e rto o k  a s u r v e y  by in t e r v ie w . In  a l l ,  s i x t y -  
n in e 44 o r g a n is a t io n s  w ere v i s i t e d  in  10 Member S t a t e s .  
I n t e r v ie w e e s  in c lu d e d  b o th  u s e r s  (m a n u fa c tu r in g  and 
s e r v i c e s )  45 and p r o d u c e r s  (e d u c a t io n  and t r a i n i n g  
i n s t i t u t i o n s )  46 o f  h i g h ly  q u a l i f i e d  manpower. 47 The a u th o r s  
r e p o r t e d  s t r o n g  demand f o r  h ig h ly  q u a l i f i e d  p e r s o n n e l ,  
l i k e l y  t o  c o n t in u e  r i s i n g  o v e r  th e  n e x t  f i v e  y e a r s . 43 in  
t h e i r  a n a l y s i s ,  th e  a u th o r s  s u g g e s t  t h a t  t h e i r  f i n d i n g s  in  
c e r t a i n  c a s e s  c o n t r a d i c t e d  g e n e r a l  a s s u m p tio n s . Some 
co m p a n ies in d ic a t e d  t h a t  t h e r e  w ere no s e r io u s  s h o r ta g e s  a t  
a l l ;  49 t h i s  r e f l e c t e d ,  in  t h e  v iew  o f  t h e  a u t h o r s ,  
v a r i a t i o n s  o f  m ethod in  i n v e s t i g a t i n g  s h o r t a g e s  in  manpower 
and h e t e r o g e n e i t y  w it h in  t h e  m ark et p la c e .
As t o  t h e  f i r s t  e le m e n t t h e y  i d e n t i f y  th e  m ethod o f  s im p ly
with that in the US and Japan.”®7
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e x t r a p o l a t i n g  em ploym ent g ro w th  in  h ig h ly  q u a l i f i e d  manpower 
a s  e r r o r  p r o n e , b e l i e v i n g  t h a t  t h e  i d e n t i f i c a t i o n  o f  a p a s t  
grow th  r a t e  and i t s  s i m p l i s t i c  p r o j e c t i o n  i n t o  t h e  f u t u r e  i s  
n a iv e . The o u tp u t  o f  u n i v e r s i t y  g r a d u a te s  a s  a m easu re o f  
s u p p ly  was a l s o  fou n d  t o  b e  in a d e q u a t e . 5° The a u t h o r s  fou n d  
i t  p a r t i c u l a r l y  d i f f i c u l t  t o  p r o v id e  h a r d , q u a n t i t a t i v e  
e v id e n c e  r e l a t i n g  t o  t h e  i s s u e  o f  v a r i a t i o n s  o f  la b o u r  
s h o r ta g e  in  d i f f e r e n t  s u b - s e c t o r s  o f  th e  HQM m a rk e t p l a c e . &* 
They fo u n d  th e  c l a s s i f i c a t i o n  sy ste m s  ( o c c u p a t i o n a l )  
in a d e q u a te  in  th e  IT  f i e l d .
In  c o n c lu s i o n ,  th e  s tu d y  u n d e r lin e d  th e  im p o r ta n c e  o f  
s k i l l e d  manpower f o r  t h e  c o m p e t i t iv e n e s s  o f  European  
i n d u s t r y ,  r e i t e r a t e d  th e  in a d e q u a c ie s  o f  th e  c l a s s i f i c a t i o n  
sy s te m s  o f  em ploym ent b y  e c o n o m ic  s e c t o r  and o c c u p a t io n , and  
recommended t h a t  n a t i o n a l  em ploym ent d a ta  be h a rm o n ise d  and 
s t a n d a r d is e d  un d er t h e  s u p e r v i s io n  o f  t h e  E uropean  
S t a t i s t i c a l  O f f i c e . 52
3 .2  S o c i a l  Europe? th e  Deqim be r e p o r t
The se c o n d  r e p o r t  t o  be r e v ie w e d  h e r e  i s  t h a t  on t h e  s t a t u s  
o f  th e  Softw are In d u stry  in  Europe53 c o m p ile d  f o r  th e  
C om m ission  in  19 86  by J ean  D e g i m b e . 5 4  The r e p o r t  f i r s t  
d e t a i l s  t h e  C o m m is s io n 's  a c t i v i t i e s  in  th e  s o f t w a r e  f i e l d ,  
d e s c r i b i n g  th e  s o ft w a r e  i n i t i a t i v e s  w ith in  t h e  ESPRIT 
program m e. In  o r d e r  t o  g a in  a c l e a r e r  p i c t u r e  o f  th e  s i z e  
o f  t h e  s o ft w a r e  s e c t o r ,  g ro w th  t r e n d s ,  th e  q u a n t i t y  and 
q u a l i t y  o f  em ploym ent g e n e r a t e d , and th e  p ro b le m  o f  s k i l l s  
s h o r t a g e s  and work o r g a n i s a t i o n ,  in fo r m a tio n  was g a th e r e d  in  
th e  Member S t a t e s  and p r e s e n t e d  in  th e  form  o f  n a t io n a l  
r e p o r t s .  The l a t t e r  w ere p r e p a r e d  in  1 9 8 5 , b e f o r e  th e  t h i r d  
e n la rg e m e n t o f  th e  Com m unity, and t h e r e f o r e  e x c lu d e d  S p a in  
and P o r t u g a l .
The la c k  o f  o f f i c i a l  s t a t i s t i c s  p r e v e n te d  th e  a u t h o r s *5 from  
p r e s e n t in g  a c l e a r  p i c t u r e  o f  s i z e ,  numbers e m p lo y e d , and 
th e  demand f o r  s k i l l s  in  t h e  s o f t w a r e  and com p u ter s e r v i c e s  
in d u s t r y . In  I t a l y ,  e s t i m a t e s  o f  th e  number o f  co m p a n ies in  
t h i s  s e c t o r  v a r ie d  b etw een  1 ,0 0 0  and 5 , 4 0 0 . 56 E s t im a t e s  o f
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th e  manpower em p loyed  in  s o f t w a r e  r e l a t e d  a c t i v i t i e s  w ere  
d i f f i c u l t  t o  o b t a i n ;  no o f f i c i a l  s t a t i s t i c s  w ere a v a i l a b l e  
on em ploym ent l e v e l s  i n  m o st Member S t a t e s ,&? and e s t im a t e s  
p r o v id e d  by p r o f e s s i o n a l  o r g a n is a t io n s  had t o  be u se d  
i n s t e a d .
In  t h e  s k i l l s  a r e a , t h e  r e p o r t  fou n d  " t h e  demand f o r  h ig h ly  
q u a l i f i e d  com puter s p e c i a l i s t s  was s t i l l  h ig h  and in  m ost  
c o u n t r ie s  la r g e l y  u n s a t i s f i e d " . 58 T h is  s t a te m e n t  i s  b a se d  
on th e  s t u d i e s  and r e p o r t s  q u o te d  in  n a t i o n a l  r e p o r t s .  The 
B e lg ia n  r e p o r t  s t a t e d  t h a t  t h e r e  was a s h o r t a g e  o f  s u i t a b l y  
q u a l i f i e d  p e r s o n n e l in  t h e  s o ftw a r e  d e v e lo p m e n t and  
p r o d u c t io n  f i e l d ® 8 s i m i l a r  s ta te m e n ts  w ere made in  th e  
G reek  and D utch r e p o r t s  ® o  Denmark, F ra n ce  and th e  UK 
s u p p o r te d  t h e i r  s t a t e m e n t s  on s h o r t a g e s  w ith  some 
s t a t i s t i c a l  e v id e n c e . Denmark h ig h l ig h t e d  t h e  s h o r ta g e  o f  
p ro g ra m m ers; " i n  1 9 6 5  t h e r e  w ere t h r e e  program m ers f o r  each  
c o m p u te r , by 1 9 85  t h e  r a t i o  was e x p e c te d  t o  h a v e  d e c l in e d  by  
one program m er f o r  e v e r y  5 c o m p u t e r s "® 1 The F ren ch  r e p o r t  
r e f e r r e d  t o  a s u r v e y  c a r r i e d  o u t  in  1984** on demand f o r  
com p u ter s p e c i a l i s t s ,  sh o w in g  a 20% s h o r t f a l l .  The UK 
r e p o r t  r e l i e d  on e v id e n c e  from  two r e p o r t s ,  th e  1 9 82  
N a t io n a l  Econom ic D ev e lo p m en t O f f i c e  (NEDO) r e p o r t , «  w hich  
i n d i c a t e d  a s h o r ta g e  o f  s o f t w a r e  s k i l l s ,  and t h e  1985  IT  
S k i l l s  S h o r ta g e s  C om m ittee  F in a l  R e p o r t ® 4 w h ich  h i g h l ig h t e d  
t h e  s k i l l s  needed in  t h e  IT  u s e r s  s e c t o r s ® 5
The e x t e n t  o f  s o f t w a r e  s k i l l  n e ed s in  E u rop e c a n n o t be  
r e l i a b l y  a s s e s s e d  on t h e  b a s i s  o f  th e  d a ta  p r o v id e d  in  th e  
n a t i o n a l  r e p o r t s . A lth o u g h  m ost r e p o r t s  g i v e  e v id e n c e  o f  
s h o r t a g e s  o f  s o f t w a r e  s p e c i a l i s t s ,  th e  s h o r t a g e s  i d e n t i f i e d  
v a r y  from  th e  o v e r a l l  g e n e r a l  demand f o r  com pu ter  
s p e c i a l i s t s  (B e lg iu m  and F ra n c e ) t o  th e  m ore s p e c i f i c :  
program m ers (D en m ark ), a u to m a tio n  e x p e r t s  ( t h e  N e t h e r la n d s ) ,  
s y s te m s  p r o j e c t  m an agers and sy s te m s  d e s i g n e r s  (U K ). F or  
Germany and I t a l y  no s h o r t a g e  d a ta  i s  i n d i c a t e d .  The la c k  
o f  o f f i c i a l  n a t io n a l  c o m p a r a tiv e  s t a t i s t i c s  and th e  r e l i a n c e  
on some p r i v a t e  s t u d i e s  made i t  d i f f i c u l t  t o  p r e s e n t  an 
o v e r a l l  p i c t u r e  o f  t h e  E uropean s o ftw a r e  i n d u s t r y .
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3 .3  CREATE r e p o r t
A t h i r d  s tu d y  was c a r r i e d  o u t  b y  CREATE (C e n tr e  f o r  R e se a rc h  
in  Em ploym ent and T e c h n o lo g y  in  E u r o p e ) . In  1 9 8 8  CREATE 
u n d e rto o k  t o  c a r r y  o u t  f o r  t h e  C om m ission a s tu d y  on 
Employment and Working C on d ition s in  H igh-Tech Producer 
S e r v ic e s  In d u str ie s  re  The s tu d y  exam ined em ploym ent and 
s k i l l  t r e n d s  in  a l l  th e  Member S t a t e s  o f  th e  C om m unity, w ith  
more d e t a i l e d  em p h a sis  on B e lg iu m , F ra n c e , G erm any, and th e  
UK. The s tu d y  c o n c e n t r a t e d  on p ro d u c e r s  o f  I T ,  c o v e r in g  
b o th  hard w are and s o f t w a r e ,  and on m a jo r u s e r s  o f  IT  in  th e  
m a n u fa c tu r in g  and s e r v i c e  s e c t o r s .  CREATE e n c o u n te r e d  
d i f f i c u l t i e s  in  e s t a b l i s h i n g  em ploym ent l e v e l s  and s k i l l  
tr e n d s  in  th e  Member S t a t e s . Faced w ith  th e  p oor  
c l a s s i f i c a t i o n  o f  h i g h - t e c h  i n d u s t r i e s  in  t h e  n a t io n a l  
s t a t i s t i c a l  s y s te m s  o f  t h e  fo u r  c o u n t r i e s ,  t h e  t a s k  o f  
CREATE was d i f f i c u l t .  The p ro b le m  was even  w o rse  f o r  i n t e r ­
c o u n tr y  c o m p a r is o n s , due t o  d i f f e r e n t  d e f i n i t i o n s  o f  
t e c h n i c a l  f u n c t i o n s 67 w it h in  t h e s e  i n d u s t r i e s  and o f  th e  
work o c c u p a t io n s 6* p e r fo r m in g  t h e s e  f u n c t i o n s .  CREATE fou n d  
a n eed  t o  u p grad e t h e  s k i l l s  o f  sy ste m s a n a l y s t s ,  p r o j e c t  
m anagers and te le c o m  s p e c i a l i s t s .  In  a d d i t io n  t o  u p g ra d in g  
t h e s e  s k i l l s ,  CREATE u n d e r l in e d  th e  g ro w in g  demand f o r  
w o rk e rs w ith  h y b r id  s k i l l s . 69
3 .4  IRDAC r e p o r t
In  Novem ber 1 9 9 0  th e  E uropean C om m u n ity 's  A d v is o r y  C om m ittee  
on R e s e a r c h  and I n d u s t r i a l  D evelop m en t ( IRDAC)7° p r e s e n te d  a 
r e p o r t  on S k i l l s  Sh ortages in  Europe n*- The s tu d y  was 
p e rfo rm e d  in  c l o s e  c o o p e r a t io n  w ith  DG X I I , 7:2 DG X I I I 73 and  
th e  T ask  F o rc e  on Human R e s o u r c e s , E d u c a t io n , T r a in in g  and 
Y o u th . The w o rk in g  p a r t y  c h a r g e d  w ith  c a r r y in g  o u t th e  
r e s e a r c h  f o r  IRDAC was r e q u e s t e d  t o  "a d v i s e  on q u e s t io n s  
r e l a t e d  t o  th e  im p le m e n ta tio n  o f  a c t io n s  on o r  a f f e c t i n g  
E uropean e d u c a t io n  and t r a i n i n g " . 7“ The te rm s o f  r e fe r e n c e  
i d e n t i f i e d  " s k i l l s "  a s  one o f  th e  a r e a s  t o  b e  r e s e a r c h e d ,  
and t h e  w o rk in g  g rou p  was r e q u e s t e d  t o  "recom m end m easu res  
aim ed a t  i d e n t i f y i n g  s k i l l s  s h o r ta g e s  and m ea su res t o
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r e d r e s s  th em , in  p a r t i c u l a r  in  p r i o r i t y  s e c t o r s  in  r e l a t i o n  
t o  Community p o l i c i e s "  , 7*
S e c t i o n s  I  and I I  o f  t h e  r e p o r t  d i s c u s s  t h e  d em ograp hic  
s i t u a t i o n  and ch a n g es i n  t h e  demand f o r  s k i l l s .  P o t e n t i a l  
la b o u r  s u p p ly  i s  s e e n  a s  d ep en d en t on t h e  d em ograp h ic
s i t u a t i o n  and i t s  e v o l u t i o n .  The r e p o r t ,  w h ich  r e l i e d  on 
E u r o s t a t  p r o j e c t i o n s ,  f o r e c a s t s  a d e c l i n e  in  t h e  p o t e n t i a l  
la b o u r  f o r c e  (a g e  g ro u p  15-64) in  Europe a f t e r  th e  y e a r  
2000, w ith  d r a s t i c  c o n s e q u e n c e s  f o r  E u r o p e .76 To d e te rm in e  
t h e  c h a n g e s  in  th e  demand f o r  s k i l l s ,  th e  g ro u p 77 r e l i e d  on 
n a t i o n a l  r e p o r t s ,  a s  no E u ro p e -w id e  d a ta  was a v a i l a b l e .  
T h ese  r e p o r t s  in d i c a t e d  t h e  n eed  f o r  a much more h ig h ly
s k i l l e d  la b o u r  f o r c e . 76 The r e s e a r c h  c a r r i e d  o u t  by th e
MERIT o r g a n is a t io n  f o r  IRDAC, r e f e r r e d  t o  b r i e f l y  in  th e  
r e p o r t ,  fo u n d  s t r o n g  o v e r a l l  demand in  Europe f o r  e n g in e e r s ,  
s c i e n t i s t s ,  and s k i l l e d  la b o u r , and in  p a r t i c u l a r  f o r  
e n g in e e r s  (1 .2 %  com pared t o  0 .6 %  on a v e r a g e ) .7®
S e c t io n  t h r e e  o f  th e  IRDAC r e p o r t  lo o k e d  a t  t h e  s k i l l s  i s s u e  
in  s p e c i f i c  s e c t o r s .s o  G iv en  th e  la c k  o f  r e l i a b l e  d a ta  on 
s k i l l s  and th e  i n c o m p a t i b i l i t y  and i n c o n s i s t e n c y  o f  
a v a i l a b l e  d a t a , " t h e  t e x t s  on th e  d i f f e r e n t  s e c t o r s  a re
d e s c r i p t i v e  and in c lu d e  no q u a n t i t a t i v e  f o r e c a s t s " . 81 For  
th e  IT  s e c t o r ,  IRDAC o u t l i n e d  th e  main c h a r a c t e r i s t i c s  o f  
t h e  s e c t o r , 82 and n o te d  "a n  i n c r e a s in g  demand f o r  new s k i l l s  
and s e r v i c e s  in  d e s i g n ,  d e v e lo p m e n t, s o f t w a r e  e n g in e e r in g  
and m i c r o e l e c t r o n i c s " .83 They r e p o r t e d  " l a r g e  s h o r ta g e s  o f  
ad van ced  IT  s p e c i a l i s t s " 8* th o u g h  no d a ta  was p r o v id e d  a s  t o  
th e  e x t e n t  o f  th e  s h o r t a g e s  ( e . g .  numbers r e q u ir e d  w ere n o t  
i n d i c a t e d ) .
In  c o n c l u s i o n ,  IRDAC fo u n d  t h a t  a s k i l l s  s h o r t a g e  prob lem  
had a r i s e n ,  and w ith o u t  a p p r o p r ia te  a c t io n  w ould  w o rse n . 
The n eed  t o  im prove t h e  s u p p ly  o f  s k i l l s ,  in  p a r t i c u l a r  in  
a r e a s  o f  t e c h n o lo g i c a l  a d v a n c e , was se e n  a s  n e c e s s a r y  i f  
E urope was t o  m a in ta in  i t s  c o m p e t i t iv e  p o s i t i o n .  The 
im p o rta n c e  o f  th e  r e l a t i o n s h i p  b etw een  e d u c a t io n , t r a i n i n g  
and i n d u s t r i a l  c o m p e t i t iv e n e s s  was r e i t e r a t e d ,  and a s e r i e s
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-  "M a in t a in  and i n c r e a s e  t h e  s u p p ly  o f  h i g h l y  s k i l l e d  
p e o p le  in  E u ro p e ; u n i v e r s i t y  c u r r i c u l a  s h o u ld  be  
s u f f i c i e n t l y  b ro a d  and g u a r a n te e  t h a t  g r a d u a te s  have  
f l e x i b l e  a t t i t u d e s  and s k i l l s ® 5
Im prove e d u c a t io n a l  p r o d u c t i v i t y  (new te c h n o lo g y  
sh o u ld  b e u sed  in  t h e  p r o d u c t io n  and d e l i v e r y  o f  
t r a i n i n g  m a t e r i a l s ) .
D e v e lo p  a E uropean a p p ro a c h  on s k i l l s  s h o r t a g e s .
S t a n d a r d is e  d a ta  t o  a l lo w  b e t t e r  u n d e r s ta n d in g  o f  
s k i l l  r e q u ir e m e n t s ; E uropean and n a t io n a l  a u t h o r i t i e s  
s h o u ld  d e v e lo p  c o n s i s t e n t  and co m p a ra b le  a p p ro a c h e s  w ith  
r e g a r d  t o  d a ta  c o l l e c t i o n  and f o r e c a s t i n g .
-  S t u d ie s  s h o u ld  b e u n d e rta k e n  t o  a s c e r t a i n  manpower 
r e q u ir e m e n t s , r e l a t e d  t r a i n i n g  and s k i l l s  i m p l i c a t i o n s  
in  s p e c i f i c  s e c t o r s ,  and on t h e  c o s t  o f  n o n -in v e s tm e n t  
in  e d u c a t i o n . "se
3 .5  EPOS r e p o r t
The f i f t h  r e p o r t  t o  be r e v ie w e d , on The labou r Market f o r  
In form ation  Technology P r o fe s s io n a ls  in  Europe, was p re p a re d  
f o r  th e  C om m ission  in  1 9 9 0  b y  a team  o f  c o r r e s p o n d e n ts  from  
th e  Member S t a t e s ® *  The o v e r v ie w  was c o n d u c te d  in  o r d e r  t o  
o b t a in  in fo r m a t io n  on d e v e lo p m e n ts  in  c o m p u t e r -r e la t e d  
p r o f e s s i o n s  w it h in  t h e  EC. The docum ent88 c o n t a i n s  th e  
p r i n c i p a l  f i n d i n g s ,  in  a d d i t i o n  t o  a summary o f  e a c h  o f  th e  
t w e lv e  n a t i o n a l  r e p o r t s .  The a u th o r s  c o n s id e r e d  th e  term  
"c o m p u te r  p r o f e s s i o n a l "  and t h e  jo b  m ark et f o r  com p u ter  
p r o f e s s i o n a l s  in  E u ro p e . They w ere u n a b le  t o  l o c a t e  a 
s i n g l e ,  i n t e r n a t i o n a l l y  r e c o g n is e d  d e f i n i t i o n  o r  c r i t e r i o n ,  
w hich w ould  h ave e n a b le d  them  t o  p in p o in t  th e  v a r i o u s  t y p e s  
o f  com pu ter p r o f e s s i o n a l s  w o rk in g  in  E u ro p e . Each c o u n tr y  
c l a s s i f i e d  t h e s e  p r o f e s s i o n s  in  one o r  more w a y s ,88 and in  
many c a s e s  t h e  c l a s s i f i c a t i o n s  w ere n o t  ev en  u se d  f o r  
s t a t i s t i c a l  p u r p o s e s . 8° F u r th e rm o re , a s  none o f  th e
of recommendations presented:
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n a t i o n a l  r e p o r t s  q u o te d  a s e t  o f  c o h e r e n t  s t a t i s t i c a l  
s o u r c e s  ,31 i t  was n o t  p o s s i b l e  t o  o b t a in  an o v e r a l l  v ie w  o f  
th e  jo b  m a rk et f o r  co m p u ter p r o f e s s i o n a l s .  D e s p i t e  t h e s e  
p ro b le m s th e  a u th o r s  fo u n d  a s h o r ta g e  in  com p u ter s k i l l s  in  
m ost c o u n t r i e s .  The s h o r t a g e s  v a r i e d ;  in  F ra n ce  and Denmark 
t h e  s h o r ta g e  o f  a p p l i c a t i o n  a n a l y s t s  was g r e a t e s t ,  w hereas  
in  G erm any, S p a in  and t h e  UK, s y s te m s  a n a ly s t s  w ere th e  m ost  
s o u g h t - a f t e r  s p e c i a l i s t s .  In  B elg iu m  and t h e  N e t h e r la n d s ,  
more s a l e s  m anagers w ere r e q u i r e d ,  w h ile  n etw ork  s p e c i a l i s t s  
te n d e d  t o  b e  in  s h o r t  s u p p ly  e v e r y w h e r e .92
3 .6  IFQ-MERIT r e p o r t
The f i n a l  r e p o r t  t o  be r e v ie w e d  i s  th e  M acro-econom ic and 
S ecto ra l A n a lysis  o f  Future Employment and Training  
P e r s p e c tiv e s  in  th e In form a tion  T ech n ologies in  th e  European 
Community. 9® C om m issioned  by t h e  CEC, i t  was c a r r i e d  o u t  by  
two r e s e a r c h  team s d u r in g  1 9 9 0 - 1 9 9 1 ;  th e  M unich b a s e d  IF O - 
I n s t i t u t  Fur W ir t s c h a f t s f o r s c h u n g  (E conom ic R e s e a r c h )94 and 
th e  D utch M a a s t r ic h t  E conom ic R esea rch  I n s t i t u t e  on 
In n o v a t io n  and T e c h n o lo g y  (M E R IT ).96 The IFO team
c o n c e n t r a t e d  on th e  q u a n t i t a t i v e  t r e n d s  in  em ploym ent and on  
s e c t o r a l  a s p e c t s  o f  th e  d i f f u s i o n  o f  in fo r m a t io n  and 
co m m u n ication  t e c h n o l o g i e s ,  w h i le  th e  MERIT team  lo o k e d  a t  
work o r g a n i s a t i o n ,  s k i l l s  i m p l i c a t io n s  and e d u c a t io n a l  
r e q u ir e m e n t s . The s k i l l s  i m p l i c a t i o n s  a re  c o n s id e r e d  b e lo w .
The r e s e a r c h  c o n d u c te d  by MERIT96 in d ic a t e d  c h a n g e s  in  th e  
s k i l l s  s t r u c t u r e  d u r in g  t h e  1 9 8 0 s  in  E u ro p e . T h ere  was 
s t r o n g  g row th  in  t e c h n i c a l ,  s c i e n t i f i c ,  and r e l a t e d  
p r o f e s s i o n a l  o c c u p a t io n s , f o l lo w e d  by grow th  in  m a n a g e r ia l  
and a d m i n i s t r a t iv e  o c c u p a t i o n s . w h ile  demand f o r  u n s k i l le d  
p r o d u c t io n  w o r k e r s , l a b o u r e r s ,  and a g r i c u l t u r a l  w o rk e rs  had  
d e c l i n e d .97 MERIT p r e d i c t e d  t h e  o u t lo o k  f o r  s k i l l s  in  
s e l e c t e d  i n d u s t r i e s  ( t e le c o m m u n ic a t io n s , e l e c t r i c a l  
e n g in e e r in g , and o f f i c e  m a c h in e ry ) f o r  th e  y e a r  2 0 0 5 . W h ile  
a r e l a t i v e l y  s t a b l e  demand f o r  b a s i c  s k i l l s  was s e e n  a s  
q u i t e  c o n c e iv a b le  f o r  t e le c o m m u n ic a t io n s , a d i s t i n c t  r i s e  in  
th e  demand f o r  p e r s o n s  w ith  m anagement and p r o f e s s i o n a l
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s k i l l s  was e x p e c te d  in  e l e c t r i c a l  e n g in e e r in g . The o f f i c e  
m a ch in ery  in d u s t r y  in  1 9 9 0  had a s i g n i f i c a n t l y  h ig h e r  
p r o p o r t io n  o f  m anagement and p r o f e s s i o n a l  s k i l l s  th a n  th e  
e l e c t r i c a l  e n g in e e r in g  i n d u s t r y ,98 and MERIT p r o j e c t e d  a 
r i s i n g  demand f o r  p r o f e s s i o n a l  s k i l l s  in  t h i s  s e c t o r .  MERIT 
p o in t e d  t o  th e  i n c r e a s in g  im p o rta n c e  o f  m u l t i - s k i l l i n g  
( i n c lu d in g  c o m m u n ica tio n s s k i l l s )  and n o te s  t h e  p e r s i s t e n t  
s h o r ta g e  o f  t e c h n i c a l  and s c i e n t i f i c  s k i l l s ,  in  p a r t i c u l a r  
s o ft w a r e  s k i l l s . "  In  c o n c l u s i o n ,  th e  r e p o r t  e m p h a sise d  th e  
need f o r  t r a i n i n g  t o  k eep  p a ce  w ith  t h e s e  d e v e lo p m e n ts .
S e c t io n  4
The p ro b le m  o f  s t a t i s t i c s
N a t io n a l  d a ta  i n d i c a t e s  t h e  e x i s t e n c e  o f  IT  s k i l l s  
s h o r t a g e s .  S t u d ie s  and r e p o r t s  from  a European p e r s p e c t i v e  
s t r e s s  th e  d i f f i c u l t y  e n c o u n te r e d  in  o b t a in in g  r e l i a b l e ,  
co m p a ra b le  d a ta  on th e  demand f o r  and s u p p ly  o f  IT  manpower 
in  E u ro p e . The la c k  o f  o f f i c i a l  s t a t i s t i c s ,  th e  r e l i a n c e  on 
p r o f e s s i o n a l  b o d ie s  f o r  d a t a ,  and in a d e q u a te  c l a s s i f i c a t i o n  
s y s te m s  in  th e  Member S t a t e s  made i t  e x tr e m e ly  d i f f i c u l t  t o  
d e te r m in e  th e  e x t e n t  o f  th e  s h o r ta g e  o f  IT  manpower on a 
E uropean s c a l e .
The in a d e q u a c y  o f  n a t i o n a l  c l a s s i f i c a t i o n  s y s te m s  i s  
compounded by a la c k  o f  s u i t a b l e  s l o t s  in  th e  NAGE c o d in g  
s y s te m , ioo NACE (G e n e r a l I n d u s t r i a l  C l a s s i f i c a t i o n  o f  
E conom ic A c t i v i t i e s  w it h in  th e  European Community) 
c l a s s i f i e s  eco n o m ic  a c t i v i t y  in  te rm s o f  th e  n a tu r e  o f  g o o d s  
and s e r v i c e s  p ro d u ced  o r  by t h e  n a tu r e  o f  th e  p r o d u c t io n  
p r o c e s s  e m p lo y e d . The la c k  o f  s u i t a b l e  s l o t s  in  NACE f o r  
c e r t a i n  IT  s e c t o r s  make i t  d i f f i c u l t  t o  o b t a in  d a t a . F or  
e x a m p le , e l e c t r o n i c  com p on ents a r e  c l a s s i f i e d  t o g e t h e r  w ith  
consum er e l e c t r o n i c s ,  s o  t h a t ,  o t h e r  s p e c i a l i s t  and g e n e r a l  
s o u r c e s  ( e . g .  BIS M a c k in to s h , D a ta q u e s t)  h ave t o  be  
c o n s u lt e d  t o  o b t a in  p r o d u c t io n , t r a d e  and em ploym ent d a t a .  
S im i la r  d i f f i c u l t y  i s  e n c o u n te r e d  w ith  com pu ter s e r v i c e s  and
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The T e c h n ic a l  Change C e n tr e  (1 9 8 6 )  and IRDAC ( 1 9 9 1 )  b o th  
c a l l e d  f o r  a s t a n d a r d i s a t i o n  o f  d a ta  s o  t h a t  s k i l l
r e q u ir e m e n ts  c o u ld  be b e t t e r  u n d e r s t o o d .101 A c o n fe r e n c e  on
11 H ig h e r  E d u c a tio n  and 1 9 9 2  : P la n n in g  f o r  t h e  Y ea r  2 0 0 0 " ,
h e ld  a t  t h e  U n i v e r s i t y  o f  S ie n a  on 5 -7  Novem ber 1 9 9 0 ,  c a l l e d  
on th e  C om m ission  " t o  d e v e lo p , on th e  b a s i s  o f  a g re e d  
d e f i n i t i o n s ,  an e x t e n s iv e  d a ta b a s e  on h ig h e r  e d u c a t io n ,  
i n c lu d in g  in fo r m a t io n  on h ig h ly  q u a l i f i e d  manpower 
su p p ly /d e m a n d  and on t h e  c h a n g in g  p r o f i l e  o f  g r a d u a te  
em p loym en t, and t o  a n a ly s e  t h i s  d a ta  r e g u l a r l y  s o  a s  t o  be  
in  a p o s i t i o n  t o  a s s i s t  Member S t a t e s  in  t h e  d e v e lo p m e n t o f  
p o l i c y  in  h ig h e r  e d u c a t io n  g e n e r a l ly  th r o u g h o u t  th e
C om m unity" . 102
Two y e a r s  l a t e r ,  in  D ecem ber 1 9 9 2 ,  th e  C om m ission  c a l l e d  f o r  
a "E u ro p e a n  a p p ro a ch  t o  s k i l l s  s h o r ta g e s  a c r o s s  th e  
Community and th e  m o n it o r in g  o f  manpower n e ed s  and  
s u p p l y " ® 03 W h ile  s t e p s  h a v e  b een  ta k e n  by t h e  C om m ission  
to w a rd s m o n ito r in g  s k i l l  n e e d s  v i a  th e  S k i l l  N eed s P r o je c t  
( c . f .  A p p en d ix  X ) ,  o b t a i n i n g  d a ta  on th e  demand and s u p p ly  
o f  h i g h l y  q u a l i f i e d  manpower on a European s c a l e  re m a in s  a 
m a jo r p r o b le m . T h is  i s  p r i n c i p a l l y  due t o  t h e  d i f f e r e n c e s  
in  n a t i o n a l  h ig h e r  e d u c a t io n  s y s t e m s ,104 so  t h a t  s t a t i s t i c s  
a re  n o t  m u tu a lly  c o m p a r a b le ; d i f f e r e n c e s  in  t h e  d u r a t io n  o f  
d e g r e e  c o u r s e s ,  in  t h e  s u b j e c t  c l a s s i f i c a t i o n  s y s t e m , and in  
m ethods o f  c a l c u l a t i n g  t h e  number o f  p e r s o n s  g r a d u a t in g  in  
th e  v a r io u s  d i s c i p l i n e s ;  and t o  a la c k  o f  o f f i c i a l  
s t a t i s t i c s  on demand f o r  h i g h l y  q u a l i f i e d  m anpow er.
The e d u c a t io n  d ep a rtm en t o f  t h e  S t a t i s t i c a l  O f f i c e  o f  th e  
E uropean C om m u n ities ( E u r o s t a t )  a p p l i e s  th e  ISCED105 sy ste m  
f o r  c a l c u l a t i n g  t h e  number o f  h ig h e r  e d u c a t io n  s t u d e n ts  
g r a d u a t in g  in  v a r io u s  d i s c i p l i n e s  in  E u ro p e . U nder t h i s  
s y s te m , many c a t e g o r i e s  a r e  g ro u p ed  w ith in  one h e a d in g , e . g .  
g r a d u a te s  in  I T - r e l a t e d  d i s c i p l i n e s  may be fo u n d  un der two  
h e a d in g s : "m a th e m a tic s  and com pu ter s c i e n c e "  and
" e n g i n e e r i n g " .108 The fo rm e r  in c lu d e s  s t u d e n t s  g r a d u a t in g  in
electronic information services.
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m a th e m a tic s , s t a t i s t i c s ,  a c t u a r i a l  s c ie n c e  and com p u ter  
s c i e n c e ,  w h i le  e n g in e e r in g  c o m p r is e s  a l l  s t u d e n t s  g r a d u a t in g  
in  c h e m ic a l e n g in e e r in g  and m a t e r ia l  t e c h n iq u e s ,  c i v i l  
e n g in e e r in g , e l e c t r i c a l  and e l e c t r o n i c s  e n g in e e r in g ,  
s u r v e y in g , i n d u s t r i a l ,  m e t a l l u r g i c a l ,  m in in g  and m e c h a n ic a l  
e n g in e e r in g , a g r i c u l t u r a l  and f o r e s t r y  e n g in e e r in g  and  
f i s h e r y  e n g in e e r in g . T a k in g  t h e  d a ta  in  i t s  p r e s e n t  fo rm , 
i t  i s  n o t  p o s s i b l e  t o  d ed u ce  th e  number o f  s t u d e n t s  
g r a d u a tin g  in  com p u ter s c i e n c e  and e l e c t r i c a l  and  
e l e c t r o n i c s  e n g in e e r in g , w h ich  a r e  d i s c i p l i n e s  o f  r e le v a n c e  
t o  th e  IT  s e c t o r .  D e s p it e  t h e  recom m en d ation s p u t  fo rw a rd  
f o r  im p ro v in g  th e  p r e s e n t  s y s t e m , c o n t a c t s  w ith  E u r o s t a t  
o f f i c i a l s  in  J an u ary  1 9 93  i n d i c a t e d  no new d e v e lo p m e n ts  had  
ta k e n  p la c e  o r  w ere e x p e c te d  t o  ta k e  p la c e  in  th e  
c l a s s i f i c a t i o n  o f  h ig h e r  e d u c a t io n  d a ta  in  t h e  im m ed ia te  
f u t u r e .
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into IT related employment. Technical Change Centre et al, op.cit., pp. 71-75.
53 CEC, The Software Industry in Europe, Social Europe, supplement 6/86, Office for Official 
Publications of the EC, Luxembourg, 1986.
Software production and software services are of paramount importance in the development of IT 
because of their complementary role to the functioning of any computing equipment.
54 Mr. J. Degimbe is Director General of DG V, the Directorate General for Employment, Industrial 
Relations & Social Affairs,
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se ibid. p. 32.
57 Belgium, Denmark, Germany, Italy, The Netherlands and the United Kingdom had no available 
official statistics on employment levels.
58 Hingel, op.cit., p. 36.
59 No indication is given of the personnel type (e.g. programmers or analysts) or numbers required.
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According to the Greek report; "one of the most serious problems for the future growth of
informatics in Greece was the acute shortage of properly trained and experienced computer 
personnel (Degimbe J, op.cit., p. 82)". The report on the Netherlands pointed to the shortage 
of "automation experts" (Degimbe J, op.cit., p. 102).
Dansk Databehandlingsforening, EDB-branchens hoved-problemer. Denmark, 1983, p. 8. The 
approach/methodology used by Dansk Databehandlingsforening is not indicated.
52 SYNTEC Informatique: Rapport sur les besoins en informaticiens des SSII (Report on Software / 
Systems house information worker requirements, Paris 1984). The survey was carried out in 1984 
on the demand for computer specialists. The results revealed the yearly number of graduates 
with higher level university education (A-level plus 4-5 years third level education) as being 
201 below the need of the software and services industry in France.
53 Electronic Equipment Sector Working Party, Real Time Software, R & D in the UKr NEDO, (UK), 
1982. The report was based on an interview survey in eleven companies covering 4400 software 
staff.
54 Department of Trade and Industry, Signpost for the Future. HUSO, London, 1985.
55 Systems project managers, systems designers, systems engineers, systems analysts, systems 
programmers, installation engineers, installation technicians, maintenance hardware and software 
technicians and operators. CEC, Social Europe (Degimbe), op.cit., p. 115.
56 CREATE (Centre for Research in Employment and Technology in Europe), Employment and Working 
Conditions in High-Tech Producer Services Industries, Kent, 1988,
67 value added networks in France can be equally regarded as databases in the UK,
es The defined functions of a programmer in Germany can be equally attributed to a systems analyst 
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59 Essentially these skills combine three areas; technical skills specific to the technology in 
use, business skills related to a company's products, markets, and working methods, and social 
skills covering interpersonal communication skills. CREATE, p. 108.
70 IRDAC's role is to advise the Commission in the preparation and implementation of Community 
policy with regard to industrial R&D,  including the industrial and social impact thereof. 
Set up in 1984, IRDAC consists of more than 20 members, all having substantial experience in 
industrial R&D.
71 IRDAC, Skills Shortages in Europe. IRDAC Opinion. Brussels, 1990
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72 Directorate General XII (Science Research and Development) of the Commission of the European 
Communities.
73 Directorate General XIII (Telecommunications, Information Industries and Innovation) of the 
Commission of the European Communities.
74 IRDAC, op.cit., p, 1.
7s ibid. p. 1.
76 A comparison between countries in the Far East and Europe showed the former to have a much 
better demographic pyramid than Europe. They will thus be in a much better position to compete, 
having a much younger and cheaper work-force.
77 Working Group.
7a IRDAC, op.cit., p. 13, Extracts are quoted from six national studies (Denmark, France, Germany,
The Netherlands, Portugal, and the UK). The following elements are, however, excluded; 1) the 
source of the studies (titles, authors, and when published), 2) the number of participants 
considered in the survey sample; 3) the group profile is not defined; (unskilled, skilled 
workers, managers and administrators).
79 MERIT (for IRDAC) forecasted the demand for scientists, skilled people and engineers in seven 
Member States; Denmark, Greece, France, Italy, the Netherlands, Spain and the UK. No further
details are given as to the content and findings of this study in the IRDAC report.
so other sectors covered by IRDAC not discussed in this study include: biotechnology, materials and 
industrial technologies, aeronautics and the service sector.
si IRDAC op.cit., p. 23.
82 "a continuing high rate of technical change in electronics-related industries, as well as in a
wide range of applications. The convergence of a range of technological developments means that
the power to communicate, process, control and store information is still increasing very
rapidly at a price that continues to fall.
The capability to improve the quality of products, processes and services, as well as the
development of completely new processes and services.
The capability to link up networks of component and material suppliers with assembly-firms (e.g. 
motor-car industry) or with service firms. Such links permit savings in inventories, and a more
rapid and sensitive response to daily changes in consumer demand.
Much greater flexibility in rapid model changes and design, which makes small production runs 
more economic and thus improves the prospects for small and medium-sized firms."
OECD, New Technologies in the 1990s. quoted in IRDAC pp. 23-24.
as IRDAC, op.cit., p. 24.
84 ibid. p. 24, these shortages include VLSI designers, software engineers, and data communications
professionals,
as IRDAC, p. II.
ss Ibid. pp. I-IV.
87 Correspondents from all Member States except Luxembourg, participated in the EPOS network (New 
technologies and Social Change in Europe).
88 CEC, The Labour Market for Information Technology Professionals in Europe. Social Europe. 
Supplement 1/90, Office for Official Publications of the EC, Luxembourg, 1990.
89 In countries like the Federal Republic of Germany, Denmark or the Netherlands, very detailed 
classifications were available which incorporated twenty five to thirty headings.
90 The classification devised by the Belgian National Employment Office was rarely used. This 
classification comprised twenty eight professions and included a detailed description of each 
profession.
"  Sources varied from official statistics (which in any case in many European countries did not
take account of IT occupations) to private studies.
92 CEC, The Labour Market for Information Technology Professionals, op.cit., p. 9.
These shortages were also cited by Mr P. Senker of SPRU (Science Policy Research Unit, 
University of Sussex) in his paper on "The Skills Implications for ICT (Information and
Communication Technologies) for the EEC" presented at a conference on Information and 
Communication Technologies: Social Aspects - Impact on Employment and Training, held in Brussels 
on 17-18 October 1991.
98 IFO, & MERIT, Macro-economic and Sectoral Analysis of Future Employment and Training 
Perspectives in the Information Technologies in the European Community. Munich & Maastricht,
1991.
9“ This team brought together the Coventry-based Institute of Employment Research, the Paris-based 
Bipe Conseil and the Bologna-based PROMETEIA.
95 The team headed by MERIT brought together researchers from seven different EC countries, 
including Science Policy Research Unit (SPRU, Brighton), Centre D'Etudes Prospectives D'Economie 
Matheiatique Appliquees a la Planification (CEPREMAP, Paris), Institute of Production (IKE,
Aalborg), Wissenschaftszentrum (WZB, Berlin), and Institut fur Wirtschafts und Sozialforschung 
(IWS, Vienna), University College Dublin, Politecnico di Milano, and Associacao para o 
Desenvolviiento de Estudas Europeus e Africanos (ASEUROP Lisbon)
96 The main findings are presented in a "Synthesis Report" IFO/MERIT, April 1991. A detailed 
account of the skill structure in Europe is provided in a background report, Ducatel, K., 
Riedel, M., and Wagner, M., A New Balance of Skills ? Implications of Information Technology for 
the Demand for Labour. Institut fur Wirtschafts und Sozialforschung (IWS), Vienna, 1991.
97 These are the results of their research into the different types of skill pyramids in Europe.
MERIT identified three types of skills: basic, complex, and management and professional skills.
Basic skills comprise general labourers, shop cashiers and porters. Complex skills lie between 
the basic and management-professional levels and consist of managers, supervisors, foremen and 
technicians. The professional layer contains engineers and scientists. MERIT drew up skill 
pyramids (1981-1986) to show the changing skill structures in various EC Member States (France, 
Germany, and the UK). Some sectors of IT industry were included (computer and organisational 
consulting, office machinery, electrical engineering, electronics as well as services 
(banking)). In each case, MERIT found a shift in favour of management and professional workers.
Ducatel, Riedel and Wagner, op.cit., pp. 33-39.
98 Ibid. p. 52. In 1990, some 301 of all employees in the industry possessed these skills.
99 IFO/MERIT, op.cit., p. 20; this is the only reference to a specific shortage in the report.
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NACE is arranged on the decimal system and is subdivided into divisions (1-digit codes), classes 
(2-digit codes), groups (3-digit codes), sub-groups (4-digit codes) and items (5-digit codes).
101 The Technical Change Centre recommended that national employment data be harmonised and 
standardised under the supervision of the European Statistical office (Eurostat). IRDAC (1991) 
called for the standardisation of data in order that skill requirements could be better 
understood (e.g. European and national authorities should develop consistent and comparable 
approaches with regard to data collection and forecasting).
102 Conclusions of the Conference on 11 Hioher Education and 1992 : Planning for the year 2000", 
University of Siena, Italy, 5-8 November 1990, p. 6. The conference was organised by the EC 
Commission and the Italian Ministry of the University and of Scientific and Technological 
Research, in cooperation with the European Parliament.
103 CEC, European Higher Education-Industry Cooperation: Advanced Training for Competitive 
Advantage. Communication from the Commission to the Council and the European Parliament, 
C0M(92)457, Brussels, 9.12.1992. p. 31.
3-04 in some Member States, many young people continue upper secondary level education one or more 
years after finishing school at 18.
3-os international Standard Classification of Education, higher education (ISCED levels 5, 6, 7,) 
comprises universities and all other types of higher education.
106 Students Graduating by Field of Study in 1986/87 and in 1988/89, Eurostat, Luxembourg, 1992, 
pp. 16-18.
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CHAPTER V I: EDUCATION, TRAINING AND COMPETITIVE ADVANTAGE; 
THE INDUSTRY -  HIGHER EDUCATION LINK.
The s u c c e s s  o f  th e  IT  i n d u s t r y  d ep end s t o  a g r e a t  e x t e n t  on  
th e  a v a i l a b i l i t y  o f  s k i l l e d  m anpow er. In  t h e  IT  a r e a , th e  
p e r io d  b etw een  new id e a  b re a k th r o u g h s  and m a t u r it y ,  o r  
o b s o le s c e n c e ,  may be l e s s  th a n  tw o y e a r s .  T h u s , i n d u s t r i e s  
n eed  t o  a d a p t q u i c k ly .  S h o r ta g e s  o f  manpower ca n  be r e l a t e d  
p a r t l y  t o  o u tp u t  from  h ig h e r  e d u c a t io n . T h is  c h a p te r  lo o k s  
a t  t h e  im p o rta n c e  o f  e d u c a t io n  and t r a i n i n g  (E & T ) , and th e  
r e l a t i o n s h i p  b etw een  h ig h e r  e d u c a tio n  and i n d u s t r y ,  and  
ex a m in es a s e l e c t i o n  o f  a v a i l a b l e  l i t e r a t u r e  on e d u c a tio n  
and t r a i n i n g ,  in  o r d e r  t o  e s t a b l i s h  th e  ty p e  o f  e d u c a tio n  
and t r a i n i n g  needed  by E u r o p e 's  IT  in d u s t r y .
1 .  T he im p o r ta n c e  o f  e d u c a t io n  & t r a i n i n g
E d u c a tio n  d e v e lo p s  t h e  a b i l i t y  t o  t h i n k ,  r e l a t e  and
a p p r e c i a t e .  T r a in in g  i s  t h e  d i r e c t i n g  o f  t h a t  a b i l i t y  t o  
th e  m a s te r y  o f  s p e c i a l i s e d  k n o w le d g e . T h is  s tu d y  lo o k s  a t  
e d u c a t io n  and t r a i n i n g  a t  h ig h e r  l e v e l ®
The l i n k  b etw een  t h e  s i z e  and q u a l i t y  o f  a n a t i o n 's
w o r k fo r c e  and i t s  e co n o m ic  w e a lth  i s  w e l l  e s t a b l i s h e d .  
S in c e  t h e  i n d u s t r i a l  r e v o l u t i o n ,  in  p a r t i c u l a r ,  p r o d u c t i v i t y
h as b een  l in k e d  t o  a s k i l l e d  and e d u c a te d  w o r k fo r c e . In
1 7 7 6  Adam Sm ith  p o in t e d  o u t  t h a t  " t h e  s k i l l ,  d e x t e r i t y ,  and  
ju d gem en t w ith  w h ich  t h e  n a t i o n 's  la b o r  i s  g e n e r a l ly
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a p p l i e d " , i s  th e  p r im a r y  d e te r m in a n t  o f  " t h e  fu n d  w hich  
o r i g i n a l l y  s u p p l ie s  i t  w ith  a l l  th e  n e c e s s i t i e s  o f  l i f e " ®
In  1 8 6 8 , a B r i t i s h  p a r l ia m e n t a r y  c o m m itte e , c h a rg e d  w ith  
i n v e s t i g a t i n g  th e  c a u s e s  o f  r a p id  i n d u s t r i a l  g ro w th  in  th e  
U n ite d  s t a t e s ,  a t t r i b u t e d  much o f  A m e r ic a 's  i n d u s t r i a l  
s u c c e s s  t o  th e  s u p e r io r  e d u c a t io n  o f  th e  A m erica n  w o rk e r®  
S u b s e q u e n t ly , th e  D e v o n s h ir e  C om m ission  ( 1 8 7 2 - 1 8 7 5 ) ,  
i n v e s t i g a t e d  s c i e n t i f i c  and t e c h n o lo g i c a l  e d u c a t io n  w ith in  
u n i v e r s i t i e s ,  and c o n c lu d e d  t h a t  th e  o u tp u t  o f  g ra d u a te  
s c i e n t i s t s  and e n g in e e r s  was in a d e q u a te , t h a t  " t h e  p r e s e n t  
s t a t e  o f  s c i e n t i f i c  i n s t r u c t i o n  in  our s c h o o ls  i s  e x tr e m e ly  
u n s a t i s f a c t o r y " ,  and t h a t  t h i s  s i t u a t i o n  was l i k e l y  t o  have  
s e r i o u s  c o n se q u e n c e s  f o r  " t h e  m a t e r ia l  i n t e r e s t s  o f  th e  
c o u n t r y "®  P erh ap s t h e  m o st im p o r ta n t  o f  t h e s e  n in e t e e n t h -  
c e n tu r y  i n v e s t i g a t i o n s  was t h e  R o y a l C om m ission  on T e c h n ic a l  
I n s t r u c t i o n  ( t h e  S am u elson  C o m m issio n , 1 8 8 2 - 1 8 8 4 ) ,  w hich  
e x p l i c i t l y  l in k e d  eco n o m ic  p e rfo rm a n c e  and t h e  e d u c a tio n  
s y s te m . The C om m ission  c o n c lu d e d  t h a t  o t h e r  i n d u s t r i a l i s e d  
n a t io n s  w ere a d a p tin g  b e t t e r  t o  t e c h n o lo g i c a l  and s t r u c t u r a l  
c h a n g e , and t h a t  in  B r i t a i n ,  p a r t  o f  th e  p ro b le m  la y  in  th e  
r e l a t i v e l y  low  im p o rta n c e  g iv e n  by th e  s t a t e  t o  e d u c a tio n  
and t r a i n i n g ®
The 1 9 2 0 s  b ro u g h t more s t u d i e s  on th e  r o l e  o f  e d u c a t io n . A 
p e n e t r a t in g  s tu d y  by t h e  C am bridge e c o n o m is t , A l f r e d  
M a r s h a l l ,  e n t i t l e d  In d u str y  and Trade, em p h a sise d  th e  r o l e  
o f  e d u c a t io n . M a r s h a ll  b e l i e v e d  t h a t ,  in  g e n e r a l ,  B r i t i s h  
in d u s t r y  was s t i l l  t h e  m o st e f f i c i e n t  in  E u ro p e , b u t  fo re sa w  
t h a t  G erm a n y 's  sy ste m  o f  e d u c a t io n  and t r a i n i n g  was l i k e l y  
t o  g i v e  i t  an i n c r e a s in g  a d v a n ta g e  in  t h e  m ore t e c h n i c a l  and  
s c i e n t i f i c a l l y  b a se d  i n d u s t r i e s  o f  th e  f u t u r e .
Each new d ec a d e  h as b r o u g h t  f u r t h e r  r e p o r t s  and s t u d i e s  
e m p h a s is in g  th e  r o l e  o f  e d u c a t io n  and t r a i n i n g ®  K a ri  
K airam o and th e  Round T a b le  o f  European I n d u s t r i a l i s t s 7 in  
Education f o r  l i f e  a European s tr a te g y  (1 9 8 9 )  e x p r e s s e d  th e  
v ie w  t h a t  " a  c o m p e t i t iv e  a d v a n ta g e  can  be g a in e d  by r a i s i n g  
e m p lo y e e s ' l e v e l  o f  e d u c a t io n  and th u s  t h e i r  co m p e te n c e .
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S k i l l e d  and w e l l -e d u c a t e d  p e o p le  a re  s e e n  a s  v i t a l  f o r  
s u c c e s s " . s  A n o th er m a jo r  c o n t r i b u t io n  was made by M ic h a e l  
P o r t e r  in  The C o m p etitiv e  Advantage o f  N a tio n s .® In  
P o r t e r 's  v ie w , th e  m ain eco n o m ic  g o a l  o f  a n a t io n  i s  t o  
p ro d u ce  a h ig h  and r i s i n g  s ta n d a rd  o f  l i v i n g  f o r  i t s  
c i t i z e n s .  The a b i l i t y  t o  r a i s e  th e  s ta n d a r d  o f  l i v i n g  
d ep en d s on p r o d u c t i v i t y ,  d e f in e d  a s  " t h e  v a lu e  o f  th e  o u tp u t  
p ro d u ced  by a u n it  o f  la b o u r  o r  c a p i t a l " .  A s t o  w here th e  
c o m p e t i t iv e  a d v a n ta g e  o f  n a t io n s  l i e s ,  P o r t e r  l i s t s  fo u r  
f a c t o r s  w hich prom ote o r  im pede th e  c r e a t i o n  o f  c o m p e t i t iv e  
a d v a n ta g e , n a m ely ; 1 ) f a c t o r  c o n d i t i o n s ,  2 ) demand 
c o n d i t io n s ,io  3 ) r e l a t e d  and s u p p o r tin g  i n d u s t r i e s 33 and 4 )  
f ir m  s t r a t e g y  s t r u c t u r e  and r i v a l r y . 32 F a c t o r  c o n d i t io n s  
in c lu d e  manpower, i n f r a s t r u c t u r e ,  th e  s c i e n t i f i c  b a s e ,  
n a t u r a l  r e s o u r c e s  and c l i m a t e .  P o r te r  e x p l a in s  t h a t  h a v in g  
a g e n e r a l ly  e d u c a te d  w o r k fo r c e  d o es n o t  n e c e s s a r i l y  b r in g  
a d v a n ta g e ; a s u p p ly  o f  p e o p le  w ith  r e le v a n t  s k i l l s  d o e s .  
F o llo w in g  r e s e a r c h  in  t e n  c o u n t r i e s ,  P o r t e r  c o n fir m s  t h a t  
e d u c a t io n  and t r a i n i n g  a r e  th e  s i n g l e  g r e a t e s t  lo n g -te r m  
le v e r a g e  p o in t  a v a i l a b l e  t o  a l l  l e v e l s  o f  govern m en t in  
u p g r a d in g  in d u s t r y .
The E uropean Community h a s  b een  c o n s i s t e n t  i n  u n d e r l in in g  
t h e  im p o rta n c e  o f  e d u c a t io n  and t r a i n i n g .  J ean  M onnet, one  
o f  th e  fo u n d e r s  o f  t h e  EC, s a i d  many y e a r s  a f t e r  he had  
begun th e  c o n s t r u c t io n  o f  th e  Com m unity: " I f  I  had t o  do i t  
a g a in , I  w ould s t a r t  w ith  e d u c a t io n . O n ly  a Europe o f  
le a r n i n g  w i l l  e n su re  t h a t  we have th e  human r e s o u r c e s  w hich  
s u r v i v a l  and p r o s p e r i t y  w i l l  i n c r e a s i n g ly  dem and" . 33 in  
1 9 8 8  th e  C om m ission e x p r e s s e d  th e  v iew  t h a t  "s y s t e m s  o f  
e d u c a t io n  and t r a i n i n g  m u st c o n t r ib u t e  t o  t h e  C om m u n ity 's  
eco n o m ic  and s o c i a l  c o h e s io n . A E urope w h ich  f a i l s  t o  
i n v e s t  in  i t s  human r e s o u r c e s ,  in  i t s  s k i l l s ,  in  i t s  
a d a p t a b i l i t y  and in  i t s  e n t r e p r e n e u r ia l  s p i r i t  w i l l  f i n d  
t h a t  i t s  c a p a c i t y  f o r  i n n o v a t io n , i t s  c o m p e t i t iv e n e s s  and 
i t s  a b i l i t y  t o  c r e a t e  w e a lth  and p r o s p e r i t y  have been  
u n d erm in ed " , 34 E d u c a tio n  and t r a i n i n g  a c h ie v e d  g r e a t e r  
p ro m in en ce  in  th e  IT  e r a ,  a s  new n eed s and o p p o r t u n i t i e s  
w ere r e c o g n is e d . A w ork sh op  in  B r u s s e ls  in  M arch 1 9 81  on
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th e  p o t e n t i a l  o f  I n fo r m a t io n  T e c h n o lo g ie s  f o r  jo b  c r e a t i o n  
r e p o r t e d  t h a t  th e  s a t i s f a c t o r y  fu n c t io n in g  o f  an in fo r m a tio n  
s o c i e t y  c o u ld  n o t b e  a c h ie v e d  w ith o u t  c o n s i d e r a b le  e f f o r t  
from  t h e  e d u c a t io n a l  s y s t e m . 13
2 . H ig h e r  e d u c a t io n  an d  i n d u s t r y  -  r e l a t i o n s h i p
C o o p e r a tio n  b etw een  h ig h e r  e d u c a t io n  and in d u s t r y  i s  n o t  a 
new i d e a .  In  some c o u n t r i e s ,  i t  h as been  a f e a t u r e  o f  many 
u n i v e r s i t i e s  and c o l l e g e s  s i n c e  t h e i r  f o u n d a t io n . In  1 9 5 8 ,  
th e  P r e s id e n t  o f  J oh n s H op k in s U n i v e r s i t y ,  o b s e r v e d  t h a t  
"h i g h e r  e d u c a tio n  and b u s in e s s  a r e  b a s i c a l l y  in t e r d e p e n d e n t .  
One n e e d s  money t o  p ro d u c e  e d u c a te d  p e o p le  and th e  o th e r  
n e ed s e d u c a te d  p e o p le  t o  p ro d u c e  money" . 16 The p r e s s u r e s  in  
th e  e a r l y  1 9 8 0 s 17 g a v e  g r e a t  im p etu s  t o  th e  im provem ent o f  
c o o p e r a t io n  betw een i n d u s t r y  and h ig h e r  e d u c a t io n . In  March  
1 9 8 7 , t h e  UK C o u n c il f o r  I n d u s tr y  and H ig h e r  E d u c a tio n  
p u b lis h e d  a r e p o r t  e n t i t l e d  T o w a rd s  a P a r t n e r s h ip :  H ig h e r
E d u c a t io n - G o v e r n m e n t - I n d u s t r y  The r e p o r t  a rg u e d  t h a t  th e  
U K 's  p r o s p e r i t y  and v i t a l i t y  depended upon i t s  becom in g a 
more h i g h l y  e d u c a te d  n a t i o n .  N ex t d a y , th e  UK G o v e rn m e n t's  
W h ite  P ap er H ig h e r  E d u c a t io n  :  M e e t in g  t h e  C h a l le n g e  was
p u b li s h e d . The W h ite  P ap er s t a t e d  t h a t  h ig h e r  e d u c a tio n  
s h o u ld  aim  " t o  s e r v e  t h e  econom y more e f f e c t i v e l y ,  t o  p u rsu e  
b a s i c  s c i e n t i f i c  r e s e a r c h  and s c h o la r s h i p  in  t h e  a r t s  and  
h u m a n it ie s , t o  have c l o s e r  l i n k s  w ith  i n d u s t r y  and commerce 
and t o  p rom ote e n t e r p r i s e " . 19 The n a tu r e  o f  th e
t e c h n o l o g i c a l  s k i l l s  n e ed ed  and t h e i r  f a s t  r a t e  o f  change  
m eant t h e r e  was no way in  w hich c o m p a n ie s , e i t h e r  
i n d i v i d u a l l y  o r  c o l l e c t i v e l y ,  c o u ld  m eet t h e  c h a l le n g e  
th ro u g h  t h e i r  own e f f o r t s .  As a r e s u l t ,  i n d u s t r y  so u g h t new 
ways t o  t a p  e x p e r t i s e  in  h ig h e r  e d u c a t io n , w h i le  h ig h e r  
e d u c a t io n a l  i n s t i t u t i o n s  b egan  t o  t h in k  m ore p o s i t i v e l y  
a b o u t t h e i r  r e l a t i o n s  w ith  in d u s t r y . A w id e  v a r i e t y  o f  
c o o p e r a t iv e  e f f o r t s  d e v e lo p e d . Some w ere r e s e a r c h -
o r i e n t e d .  Some w ere l i m i t e d  t o  th e  s a l e  o f  c o u r s e s ,  and
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some in v o lv e d  p a r t i c i p a t i o n  in  c o u r s e s ,  in c lu d in g  th e  
e x ch a n g e  o f  p e r s o n n e l .  20 E xam ples o f  t h e  p a r t n e r s h ip s  
fo r g e d  i n c lu d e ,  in  t h e  UK, M a n c h e ste r  U n i v e r s i t y  and IC L , 
and P ortsm ou th  P o ly t e c h n ic  and IBM.21 In  F r a n c e , th e  
I n s t i t u t  U n i v e r s i t a i r e  de T e c h n o lo g ie  o f  th e  U n i v e r s i t y  o f  
A n g ers  i s  one o f  t h e  many h ig h e r  e d u c a tio n  b o d ie s 22 o f f e r i n g  
c o u r s e s  in  e l e c t r o n i c s ,  w here one t h i r d  o f  th e  t e a c h in g  i s  
c a r r i e d  o u t  by u n i v e r s i t y  s t a f f ,  o n e - t h i r d  b y  s t a f f  o f  
r e s e a r c h  e s t a b li s h m e n t s  and o n e - t h i r d  by i n d u s t r y . 23
A lth o u g h  i n i t i a l  UK G overnm ent m o tiv e s  f o r  e n c o u r a g in g  
h ig h e r -e d u c a t io n  c o o p e r a t io n  l i n k s  had t o  do w ith  im p ro v in g  
t h e  q u a l i t y  o f  e d u c a t io n  and i n c r e a s in g  n a t i o n a l  p r o s p e r i t y ,  
f i n a n c i a l  c o n s i d e r a t i o n s  a l s o  p la y e d  a r o l e .  In  1991  th e  
D ep artm en t o f  E d u c a tio n  and S c ie n c e  n o t e d , in  H ig h e r  
E d u c a t io n  :  A New F ra m e w o rk ,  t h a t  " t h e  G overnm ent b e l i e v e s  
t h a t  i t  i s  in  th e  i n t e r e s t  o f  u n i v e r s i t i e s ,  p o ly t e c h n i c s  and  
c o l l e g e s  t o  c o n t in u e  t o  lo o k  f o r  in c r e a s e d  l e v e l s  o f  fu n d in g  
from  p r i v a t e  s o u r c e s ,  in  p a r t i c u l a r  from  in d u s t r y  and
com m erce, from  b e n e f a c t o r s  and a lu m n i, and from  p r e s e n t
s o u r c e s  o f  f e e  in c o m e . Such p r i v a t e  incom e can  en hance  
c o n s id e r a b ly  th e  in d e p e n d e n c e  o f  in d i v id u a l  i n s t i t u t i o n s " .24 
M ore r e c e n t l y  th e  EC, in  i t s  M em orandum  o n  H ig h e r  E d u c a t io n  
i n  t h e  E u ro p e a n  C o m m u n ity ,  c a l l e d  on Member S t a t e s  t o  
"p r o v i d e  th e  fram ew ork f o r  c o o p e r a t io n  in  t h e i r  h ig h e r
e d u c a t io n  p o l i c i e s  and a l s o  t o  a d o p t f i s c a l  p o l i c i e s  w hich  
w ould  s t im u la t e  in v e s tm e n t  by com p an ies in  t r a i n i n g  and 
r e s e a r c h  and d e v e lo p m e n t in  p a r t n e r s h ip  w ith  h ig h e r
e d u c a t io n " .25 W i l l ia m s  b e l i e v e s  th e  fu n d a m en ta l u n d e r ly in g  
r e a s o n s  f o r  c l o s e r  l i n k s  b etw een  h ig h e r  e d u c a t io n  
i n s t i t u t i o n s  and i n d u s t r y  go beyond t h e  s h o r t - t e r m  f i n a n c i a l  
b e n e f i t s  o f  th e  r e l a t i o n s h i p . 26
The im p o rta n c e  o f  m a in t a in in g  c o o p e r a t io n  b etw een  h ig h e r  
e d u c a t io n  and i n d u s t r y  was u n d e r lin e d  by t h e  C om m ission  in  
i t s  1 9 92  r e p o r t  on E u ro p e a n  H ig h e r  E d u c a t io n - I n d u s t r y  
C o o p e r a t io n .  In  t h e  r e p o r t ,  h ig h e r  e d u c a t io n  i n s t i t u t i o n s  
a r e  a d v is e d  " t o  a d o p t  c o o p e r a t io n  w ith  in d u s t r y  a s  p a r t  o f  
t h e i r  fu n d a m en ta l m i s s i o n ,  e s p e c i a l l y  in  th e  c o n t in u in g
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t r a i n i n g  f i e l d " .  C om panies a r e  c a l l e d  on t o  "u n d e r ta k e  an  
e x p l i c i t  e d u c a tio n  and t r a i n i n g  s t r a t e g y  a s  w e l l  a s  an 
o r g a n is e d  i n t e r f a c e  w ith  h ig h e r  e d u c a tio n  w hich  w i l l  
en c o u ra g e  and f a c i l i t a t e  a c c e s s  and d i a lo g u e " . 27
2 .1  B e n e f i t s  o f  c o o p e r a t io n
B e n e f i t s  t o  in d u s t r y  in c lu d e  a c c e s s  t o  k n o w le d g e , 
f a c i l i t i e s ,  and e x p e r t i s e  i n  h ig h e r  e d u c a t io n , p r i v i l e g e d  
a c c e s s  t o  h i g h - q u a l i t y  p o t e n t i a l  r e c r u i t s ,  an o p p o r t u n it y  t o  
i n f lu e n c e  th e  c o n t e n t  and q u a l i t y  o f  h ig h e r  e d u c a t io n  
c o u r s e s  and c o o p e r a t io n  p o s s i b i l i t i e s  w ith  f o r e i g n  h ig h e r  
e d u c a t io n a l  i n s t i t u t i o n s .  F or a c a d e m ic s , c o o p e r a t io n  o f f e r s  
new o u t l e t s  f o r  t h e i r  t a l e n t s  and o p p o r t u n i t i e s  t o  le a r n  
a b o u t  th e  l a t e s t  d e v e lo p m e n ts  in  in d u s t r y  and t o  d e v e lo p  
m a r k e tin g  s k i l l s .  O th er  b e n e f i t s  in c lu d e  a d d i t i o n a l
r e s o u r c e s ;  r e g u la r  and d i r e c t  fe e d b a c k  on b u s in e s s  n e e d s ;  
im p roved  c o o r d in a t io n  o f  t r a i n i n g  s u p p ly  and dem and, and 
c o o p e r a t io n  p o s s i b i l i t i e s  w ith  f o r e i g n  c o m p a n ie s .
2 . 2  B a r r ie r s  t o  c o o p e r a t io n
W eim er i d e n t i f i e d  co m m u n ica tio n  a s  b e in g  t h e  " s i n g l e  m ost  
im p o r ta n t  e le m e n t i n  d e v e lo p in g  any c o o p e r a t iv e  e f f o r t " . 2® 
I f  t h e r e  i s  good  co m m u n ica tio n  b etw een  e d u c a t io n  and  
in d u s t r y ,  th e  n e e d s  o f  b o th  w i l l  be e a s i l y  i d e n t i f i e d  and  
c o o p e r a t io n  can t a k e  p l a c e .
U n w ill in g n e s s  t o  ch a n g e c a n , h o w e v er , make c o o p e r a t io n  
d i f f i c u l t .  U n i v e r s i t i e s  may s o m e tim e s , f o r  e x a m p le , be  
u n w il l in g  t o  run s h o r t  c o u r s e s  w h ich  w ould  b e t t e r  s u i t  th e  
n e e d s o f  i n d u s t r y .
The a b se n c e  o f  a p p r o p r ia t e  h ig h e r  e d u c a tio n  p e r s o n n e l t o  
b r id g e  th e  gap ( a t t i t u d i n a l  and o p e r a t i o n a l )  b etw een  th e  
aca d em ic  w o rld  and i n d u s t r y  was s e e n  a s  a n o th e r  o b s t a c l e  t o  
e f f e c t i v e  c o o p e r a t io n  a t  a w orkshop on t r a i n i n g  n e ed s  
co n v en ed  by th e  EC C om m ission  in  1 9 8 8 .29
I f  h ig h e r  e d u c a t i o n - i n d u s t r y  c o o p e r a t io n  i s  t o  t h r i v e ,  i t  
m ust b e  b a se d  on a c l e a r  u n d e r s ta n d in g  o f  t h e  n a tu r e  o f
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h ig h e r  e d u c a tio n  and b u s i n e s s .  P a r tn e r s  m u st r e s p e c t  th e  
d i f f e r e n c e s  in  th e  p r im a r y  f u n c t i o n s  o f  ea ch  s i d e . 30
3 .  E d u c a tio n  and t r a i n i n g  r e q u ir e m e n ts  o f  E u r o p e 's  IT  
i n d u s t r y .
C h a p ter  V ( " I T  S k i l l s ,  t h e  p o s i t i o n  in  E u r o p e ")  p r o v id e d  
e v id e n c e  o f  s k i l l s  s h o r t a g e s .  S ystem s s o f t w a r e  manpower, 
e n g in e e r s  ( m i c r o e le c t r o n i c ,  s o f t w a r e  d e s ig n  and VLSI d e s ig n )  
and manpower w ith  h y b r id  s k i l l s  w ere m e n tio n ed  a s  b e in g  in  
s h o r t  s u p p ly . T h ese  s k i l l s  a r e  in  p r i n c i p l e  a c q u ir e d  a t  
t h i r d  l e v e l ,  i . e .  f i r s t  d e g r e e  l e v e l  o r  h i g h e r ,  a lth o u g h  
some w o rk e rs  become q u a l i f i e d  by com b in in g  s tu d y  w ith  work  
e x p e r ie n c e . In  th e  c o n t e x t  o f  th e  p r e s e n t  s t u d y , t h o s e  
p o s s e s s i n g  t h e s e  s k i l l s  a r e  d e s c r ib e d  a s  p r o f e s s i o n a l  IT  
m anpow er. 31 A r e p r e s e n t a t i v e  s e l e c t i o n  o f  a v a i l a b l e  
l i t e r a t u r e  on e d u c a tio n  and t r a i n i n g  i s  exam in ed  b e lo w , w ith  
a v ie w  t o  o b t a in in g  in f o r m a t io n  on th e  ty p e  o f  e d u c a tio n  and 
t r a i n i n g  r e q u ir e d  b y  E u r o p e 's  IT  in d u s t r y .
L i t e r a t u r e  on s k i l l  s h o r t a g e s ,  a l s o  c o v e r in g  e d u c a t io n  and  
t r a i n i n g  ( e . g .  th e  IRDAC r e p o r t  S k ill  Shortages in  Europe) 
makes b ro a d  re c o m m e n d a tio n s . The IRDAC r e p o r t  c a l l s  f o r  " a  
m a s s iv e  in v e s tm e n t  in  u p g r a d in g  th e  e x i s t i n g  w o r k f o r c e " ,32 
m eaning " a  r e a s s e s s m e n t  o f  e d u c a t io n a l  p o l i c i e s  and 
p r i o r i t i e s  w ith  i n c r e a s e d  em p h asis on c o n t in u in g  
e d u c a t i o n . . . " 3 3  U n i v e r s i t y  c u r r i c u la  "s h o u ld  be
s u f f i c i e n t l y  b ro a d  and g u a r a n te e  t h a t  g r a d u a te s  have  
s u f f i c i e n t l y  f l e x i b l e  a t t i t u d e s  and s k i l l s " . 34 on
"im p r o v in g  e d u c a t io n a l  p r o d u c t i v i t y " ,  th e  recom m en d ation s  
a r e  t o o  b ro a d  t o  be o f  any g r e a t  v a l u e .  35 F or d is t a n c e  
le a r n i n g ,  th e y  s t a t e  t h a t  " a  la r g e  s t r u c t u r a l  e f f o r t  in  
d i s t a n c e  and f l e x i b l e  le a r n i n g  i s  r e q u ir e d  in  E u r o p e ", 3$ 
b u t  t h e  a u th o r s  do n o t  e l a b o r a t e  on w hat t h i s  s t r u c t u r a l  
e f f o r t  w ould  i n v o lv e .
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L i t e r a t u r e  on e d u c a t io n  an d  t r a i n i n g  in c lu d e s  th e  IRDAC 
r e p o r t  S c h o o l a nd  I n d u s t r y  n 7 T h is  r e p o r t  c a l l s  f o r  th e  
s e t t i n g  up o f  a s c h o o l / i n d u s t r y  i n t e r f a c e ,  and o u t l i n e s  th e  
i s s u e s  t o  w hich  s c h o o l / i n d u s t r y  l i n k s  s h o u ld  b e  a d d r e s s e d .  
The l a t t e r  a re  l i s t e d  b u t  a r e  n o t  a d e q u a te ly  e x p la in e d . 312 
And w h ile  IRDAC recom m ends " r a i s i n g  th e  o v e r a l l  l e v e l  o f  
t e c h n o l o g i c a l  l i t e r a c y " , t h e  means o f  r a i s i n g  t e c h n o lo g i c a l  
l i t e r a c y  v i a  e d u c a tio n  and t r a i n i n g  a re  n o t  d i s c u s s e d .
V is io n s  a n d  S c e n a r io s  f o r  E d u c a t io n  a nd  T e a c h e r  T r a i n i n g ,  
c o m p ile d  in  19 87  by t h e  C o u n c il  f o r  E d u c a t io n a l T ec h n o lo g y  
(CET) 39 f o r  th e  C o m m is s io n 's  FAST ( F o r e c a s t i n g  and 
A s s e s s m e n t  in  th e  f i e l d  o f  S c ie n c e  and T e c h n o lo g y )  
program m e, i s  s l i g h t l y  ah ead  o f  th e  IRDAC r e p o r t  in  i t s  
a p p r o a c h . The r e p o r t  a t te m p t s  p erh a p s t o  c o v e r  t o o  many 
s u b j e c t s ,  40 and o n ly  in  C h a p te r  V I I I  a r e  e d u c a tio n  and  
t r a i n i n g  c o v e r e d . S k i l l s  n e c e s s a r y  f o r  t h e  f u t u r e  a re  
i d e n t i f i e d  a s  "a  soun d  u n d e r s ta n d in g  o f  in fo r m a tio n  
p r o c e s s in g  and r e t r i e v a l " ,41 and th e  a u th o r s  h i g h l i g h t  th e  
n eed  f o r  in v e s tm e n t  in  equ ip m en t f o r  e d u c a t io n a l  
i n s t i t u t i o n s ;  th e  n eed  f o r  r e s e a r c h  and d e v e lo p m e n t in  th e  
p r o c e s s e s  o f  l e a r n i n g ,  in c lu d in g  a t  t e a c h e r  e d u c a tio n  
i n s t i t u t i o n s ;  and th e  n eed  f o r  s h a r in g  o f  know-how a t  th e  
E uropean l e v e l .  K a ir a m o 's  E d u c a t io n  f o r  l i f e ;  a E u ro p e a n  
s t r a t e g y  i n v e s t i g a t e s  t h e  d i f f e r e n t  l e v e l s  o f  e d u c a tio n  and  
t r a i n i n g  in  E u rop e . To m eet company n e e d s  in  h ig h e r  
e d u c a t io n , u n i v e r s i t i e s  a r e  c a l l e d  on " t o  d e v e lo p  and 
im p lem en t c o n tin u e d  e d u c a t io n  in  c l o s e  c o o p e r a t io n  w ith  
i n d u s t r y "  and " t o  p ro d u c e  f l e x i b l e  e n g in e e r s  w ith  good  
k n ow led ge o f  b a s ic  t e c h n o lo g y , c a p a b le  o f  d e a l in g  w ith  
c h a n g es  and new c h a l l e n g e s " . 42
Much o f  t h e  l i t e r a t u r e  on I n fo r m a t io n  T e c h n o lo g y  and  
e d u c a t io n  c o n c e rn s  th e  im p a c t o f  IT  on th e  l a t t e r  in  term s  
o f  n ew ly  a v a i l a b l e  t o o l s ,  r a t h e r  th a n  how s t u d e n t s  s h o u ld  be  
e d u c a te d  in  IT  d i s c i p l i n e s . 43 T h ere a r e ,  h o w e v e r , some 
r e p o r t s  on e d u c a t io n a l  and t r a i n i n g  n e e d s . T h u s , th e  ISCOL 
r e p o r t 44 a tte m p te d  t o  i d e n t i f y  su ch  n e e d s  f o r  th e  
m i c r o e le c t r o n i c s  and s o f t w a r e  s e c t o r s :  "m i c r o e l e c t r o n i c s
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te c h n o lo g y  r e s u l t s  i n  t h e  i n t e g r a t i o n  o f  th e  e le m e n ts  o f  a 
p r o d u c t io n  p r o c e s s  and o f  th e  in fo r m a t io n  s y s te m s  o f  
o r g a n i s a t i o n s .  The k n ow led ge and s k i l l s  r e q u ir e d  when
d e a l in g  w ith  su ch  i n t e g r a t e d  s y s te m s  c u t  a c r o s s  t r a d i t i o n a l  
k n ow led ge and s k i l l  b o u n d a r ie s . F or e x a m p le ,
m i c r o e le c t r o n i c s -b a s e d  p r o c e s s  c o n t r o l  s y s te m s  may 
in c o r p o r a t e  m e c h a n ic a l , h y d r a u l i c ,  e l e c t r i c a l  and e l e c t r o n i c  
e le m e n t s . The d e s ig n  and o p e r a t io n  o f  su ch  s y s te m s  r e q u ir e s  
b a s i c  u n d e r s ta n d in g  o f  a l l  t h e s e  s p e c i a l i t i e s ,  in  a d d i t io n  
t o  s p e c i a l i s t  k n o w led g e a p p r o p r ia te  t o  th e  p a r t i c u l a r  
i n d u s t r y . "45 F or t h e  s o f t w a r e  s e c t o r ,  ISCOL r e l i e d  on th e  
UK NEDO r e p o r t  on C o m p u te r  M a n po w e r i n  t h e  1 9 8 0 s .  NEDO 
u n d e r lin e d  th e  n eed  f o r  c o u r s e s  t a k in g  a more c o n c e p tu a l and 
u s e r  o r ie n t e d  a p p ro a c h  t o  c o m p u te r s , and fo u n d  t h a t  th e  
c r e a t i o n  o f  an i n f o r m a t i c s  i n s t i t u t e  w ould  b e b e n e f i c i a l .
The 1 9 8 6  UK r e p o r t  on I n f o r m a t io n  T e c h n o lo g y  : T h e  N a t io n a l  
R e s o u rc e ;  A P la n  f o r  C o n c e r te d  A c t io n  s t a t e s  t h a t  many u s e r  
o r g a n is a t io n s  fo u n d  e x i s t i n g  com p u ter s c i e n c e  b a se d  c o u r s e s  
i n a p p r o p r ia t e  t o  t h e  n e e d s  o f  t h e i r  s t a f f .  The r e p o r t  
c a l l e d  f o r  c o u r s e s  co m b in in g  " I T  and b u s in e s s  s k i l l s " .47
The r e p o r t s  b r i e f l y  exam in ed  h e re  r e f l e c t  i n d u s t r y 's  c o n c e rn  
a t  s h o r ta g e s  o f  m anpow er. W ith  th e  e x c e p t io n  o f  ISCOL, and 
t o  some e x t e n t  th e  C o u n c il  f o r  E d u c a t io n a l T e c h n o lo g y  and  
t h e  IT  86 C o m m ittee , t h e i r  a u th o r s  f a i l  t o  f o c u s  on th e  
t y p e  o f  e d u c a t io n  and t r a i n i n g  r e q u ir e d  by in d u s t r y .  
I n d u s t r y , h o w ev er, ca n  v o i c e  i t s  o p in io n  v i a  in v o lv e m e n t  in  
EEC program m es.
- 87 -
NOTES
1 University or equivalent.
2 Smith, A., The Wealth of Nations, New York, the Modern Library, 1937, cited by the Office of 
Technology Assessment (OTA) in Information Technology R & D: Critical Trends & Issuesf US 
Government Printing Office, Washington, 1985, p. 140.
3 Report From the Select Committee on Scientific Instruction, Parliamentary Papers, 15, (1867- 
1868) Q 6722, cited by the Office of Technology Assessment, Ibid. p. 140.
4 Cited in "The Assessment: Education, Training and Economic Performance," Keep, E., Mayhew, K., 
Oxford Review of Economic Policy. Oxford University Press, vol.4, No.3, Oxford, Autumn 1988, 
p. ii.
3 Perry, P.J.C., The Evolution of British Manpower Policy. British Association of Commercial and
Industrial Education, cited by Keep, E., Mayhew, K., Ibid. p. ii.
6 The Educational Environments for the 1990sf this report finds that the poor performance of
British industry in technological innovation is due to a general lack of emphasis on scientific 
education and training, and to an overriding emphasis on fundamental science and basic research
at the expense of applications-oriented technology. Duke, J., Management Education & Training
Consultancy, Surrey, 1983.
Maddison (1983) highlights the scant attention paid to education in microelectronic literature 
and cites the first industrial revolution; "it is generally recognised that the failure of the
educational system to meet the demands, human and economic, of industrial change worked
eventually to the great disadvantage of Britain and her position in the world". Maddison, J., 
Education in the Microelectronics Era. The Open University Press, Milton Keynes, 1983, p. 20.
The CEDEFOP (European Centre for the Development of Vocational Training) study in 1986 linked
productivity to the available stock of skills and found that if the appropriate skills for the
implementation of modern production technology were not available, production processes with 
comparatively low productivity would be retained and inhibit the growth in output per worker. It 
found also that "a highly qualified labour force was better suited to influence productivity 
positively than less qualified manpower. Although a greater amount of training was more costly, 
the investment would yield a more economical use of human capital". CEDEFOP, Relation between 
Education, Employment and Productivity and their impact on Education and Labour Market Policies 
- A British - German Comparison, Berlin, 1986, p. 63 and p. 72.
7 The European Round Table of Industrialists established in 1987 a standing working group on
education to identify the main problems related to European education and training from
industry's point of view. A summary of the findings of the study was published in 1989.
Kairamo, K., Education for life: a European strategy. Butterworth Scientific in collaboration 
with the Round Table of European Industrialists, London and Brussels, 1989.
8 Ibid. p. 1.
9 Porter, M.E., The Competitive Advantage of Nations. The Macmillan Press, London, 1990.
Nations are competitive in industries whose domestic market is competitive.
11 Firms and their suppliers have the same home base. Porter gives, as an example the Italian
leather footwear industry
12 sustained investment and an effectively functioning market for risk capital are necessary.
i-3 "Si c'etait a refalre, je recommencerais par 1 'education", European Community Education
Cooperation: the first decade. Eurydice European Unit, CEC, Brussels, 1987, p. 5,
j-4 A People's Europe, C0M(88) 331, CEC, Brussels, 1988, p. 13,
is The workshop was organised by the FAST programme (DG XII Science Research & Development), and 
took place on 3-4 March 1981.
is Marchello, J. M., "The Complete Partnership", Industry & Higher Education. In Print Publishing,
Brighton, 1988, p. 202.
17 Growing technological change and economic pressures for industry.
is Council for Industry and Higher Education, Towards a Partnership: Higher Education-Government-
Industry. London, 1987.
19 Mattison, F. T., "University/Industry Relations and Technology Transfer in the European
Community," Industry and Higher Education. Butterworth, Brighton, 1987, p. 28.
2° Various means of cooperation were identified by W. Weimer of SEFI (European Society for 
Engineering Education) Belgium, in the report Collaboration in Continuing Engineering Education, 
series of occasional papers 1, Helsinki University of Technology, Centre for Continuing 
Education, Helsinki, 1988, p. 14. The means of cooperation identified include:
1) Industry purchases courses or classes from education. 2) Industry purchases curricula
development or course development. 3) Joint projects to develop courses or curricula. 4) Joint 
research projects. 5) Exchange of sabbaticants, in either direction. 6) Purchase of consulting 
services, in either direction. 7) Industry purchases consulting or courses on pedagogy. 8)
Joint development of research or teaching networks. 9) Participation of an academic on an 
industrial academic board. 10) Industrial employees attending a university or other educational 
institution. 11) Industrial employees teaching in academia as faculty or adjunct staff. 12) 
Industrial retirees joining faculties.
21 ICL's links with Manchester University have led to sharing staff. Since 1985, a member of ICL's 
staff has spent half his time as Professor of Software Engineering at the University, and the 
other half as senior research fellow at ICL.
IBM has been involved since 1988 in a joint degree course with Portsmouth Polytechnic. IBM 
recruits the students for the course, with advice from the Polytechnic, and pays them a salary 
for three years while they study. The study is partly at the Polytechnic, partly at IBM's own 
training centre and partly on the job at IBM. IBM is also involved in a Master's programme in 
computer integrated manufacturing with Strathclyde University, with teaching taking place at the 
IBM Greenock plant.
Mill, J., "Collaboration - Two Hats and a Gown Link Learning with Industry", Computing, VNU 
Business Publications/BPCC Business Magazines, Carlisle, (UK), 27.6.1991, pp. 20-21.
22 The Universities of Nancy and Grenoble in France and the University of Kiel in Germany are among 
those universities offering courses involving industrial participation.
23 Mattison, op.cit., p. 29.
24 Department for Education and Science, Higher Education: A New Framework. London, 1991, para 14.
25 Memorandum on Higher Education in the European Community. CEC, Brussels, 1991, para 76.
26 Williams, G., "What Can Higher Education Realistically Expect from Industry ?", Industry and 
Higher Education Vol 6, No 4, In Print Publishing, Brighton, 1992, p. 204.
27 Communication from the Commission to the Council and the European Parliament Concerning European 
Higher Education-Industry Cooperation : Advanced Training for Competitive Advantage. COM(92)457, 
CEC, Brussels, 9.12.1992, p. 6.
2a Reiner, W., Collaboration in Continuing Engineering Education, op.cit., pp. 15-17.
The kinds of communication seen as appropriate by Weimer include; "industry participating in 
academic reviews and education participating in industry education reviews and planning boards," 
(p. 15).
29 The workshop was convened by the European Commission and held in Brussels on April 5-7 1988. It 
discussed the "Training Needs of Higher Education Staff in the Community collaborating with 
industry, and the establishment of a Community - wide network to facilitate collaborative
ventures". The report of the proceedings and recommendations of the workshop was prepared by
European Research Associates. The report identifies the training needs of "Liaison Executives" 
in higher education and industry. "Exploitation of higher education resources is seen as being 
too vital for the Community's future economic prosperity to be left in the hands of personnel 
who have not been properly trained to effect this exploitation" (p. 8). The uniqueness of the 
position of the liaison executives placed between Academe and Industry, and facilitating the 
links between both sectors, necessitated the provision of training specifically geared to their 
needs.
so The primary function of higher education may usefully be defined as the advancement of learning 
through teaching and research, whereas the primary function of business is to achieve business 
success and profitability through the sale of products and services.
33 The term "professional IT manpower" is used to describe people employed at graduate level or 
equivalent, whose main activity is associated with the development or application of IT and 
includes both IT graduates and experienced IT manpower.
32 IRDAC, Skills Shortages in Europe. IRDAC Opinion, Brussels, 1990, p. II.
33 ibid. p, II,
34 Ibid. p. II.
35 IRDAC calls for "improved productivity of education and training wherever it takes place. The 
European Community should foster educational research and experimentation into effective ways of 
using information and communication technology in order to obtain the required improvements" 
p. 44.
36 Ibid. p. III.
37 IRDAC, School and Industry. IRDAC Opinion. Brussels, 1990.
38 "strengthening vocational/technical elements in the curriculum, developing the teaching of new 
technologies, improving teaching methods and links with guidance, increasing integration of 
education and training in the workplace and working life, and developing continuing education 
and training."
39 Gwyn, R., Visions and Scenarios for Education and Teacher Training, Council for Educational 
Technology, London, 1987,
- 90 -
40 The first seven chapters discuss a a very wide range of topics: the breadth of social change 
(demands caused by raulticulturalism), the impact of NICT (New Information Communication 
Technologies) education tools, the importance of NICT for the economy, employment and 
unemployment, and the scenarios put forward by various authors concerning technology and the 
demand for greater learning skills.
41 Gwyn, op.cit., p, 56.
42 Kairamo, op.cit., p. 92.
43 Megarry, J., "Computers and Education", World Yearbook of Education 1982/1983, Kogan Page, 
London, 1983.
Vincent, B., & Vincent, T., IT and Further Education, Kogan Page, London, 1985.
44 ISCOL, "Continuing Education & IT Needs & Opportunities", FAST Occasional Paper No. 17, 
Brussels, 1981.
45 ibid. p. 9.
46 Computer Manpower in the 1980s, NEDO (National Economic Development Office), UK.
4v IT 1986 Committee, Information Technology: the National Resource; a Plan for Concerted Action, 
London, 1986.
- 91 -
CHAPTER V I I :  EUROPEAN COMMUNITY ACTIVITIES IN IT
EDUCATION AND TRAINING
1 . The EC and  IT : e a r l y  d a y s
What r o l e  h a s th e  E uropean Community p la y e d  in  th e  f i e l d  o f  
e d u c a t io n  and t r a i n i n g  ? .  A t f i r s t ,  l i t t l e  th o u g h t  was 
g iv e n  t o  e d u c a t io n . I n t e r n a t i o n a l  la w y e r s  w ere u n a b le  t o  
a g r e e  on w h eth er t h e  EC c o u ld  ta k e  a c t io n  in  th e  f i e l d  o f  
e d u c a t io n , o r  w h e th er t h i s  was p r e c lu d e d  by th e  T r e a t i e s  
e s t a b l i s h i n g  th e  C om m unity. A lth o u g h  th e  T r e a t i e s  d id  
p r o v id e *  f o r  c e r t a i n  fo rm s o f  t r a i n i n g ,  i t  was o n ly  in  th e  
e a r ly  1 9 7 0 s  t h a t  a Community c o o p e r a t io n  p o l i c y  in  e d u c a tio n  
was drawn u p .
In  Jan u ary  1 9 7 3 , e d u c a t io n  was in c lu d e d  f o r  t h e  f i r s t  t im e  
in  th e  s p e c i a l  r e s p o n s i b i l i t i e s  o f  a C o m m issio n er ( R a l f  
D a h r e n d o r f) , and a new D i r e c t o r a t e  f o r  E d u c a tio n  and  
T r a in in g  was c r e a t e d  (DG X I I ;  R e s e a r c h , S c ie n c e  and  
E d u c a t io n ) . In  F e b ru a ry  1 9 7 3 , P r o f e s s o r  H en ri J a n n e , a 
fo rm e r  B e lg ia n  M i n i s t e r  o f  E d u c a t io n , p r e s e n te d  a r e p o r t  t o  
t h e  C om m ission e n t i t l e d  Towards a European Education  
P o l i c y . 2 P r o f e s s o r  Janne had b een  a sk ed  by t h e  C om m ission  
t o  lo o k  i n t o  th e  f e a s i b i l i t y  o f  an EC e d u c a t io n  a c t io n  
program m e. O ver a y e a r  l a t e r ,  th e  f i r s t  o u t l i n e  o f  su ch  a 
program m e, e n t i t l e d  Education in  th e  European Community, 
a p p e a r e d . P r e s e n te d  b y  C o m m issio n er D a h r e n d o r f, i t  s t r e s s e d  
th e  need t o  d e v e lo p  c o o p e r a t io n  in  t h e  f i e l d  o f  e d u c a t io n  
and t o  prom ote a s y s t e m a t ic  ex ch a n g e o f  in f o r m a t i o n . 3 In
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June 1 9 7 4 ,  t h e  M in is t e r s  o f  E d u c a t io n , m e e tin g  w ith in  th e  
C o u n c il f o r  th e  f i r s t  t i m e ,  a d o p ted  a r e s o lu t i o n *  on 
e d u c a tio n  p o l i c y ®  and in  F eb ru a ry  1 9 76  an a c t i o n  programme 
on e d u c a t io n  was a d o p te d  b y  th e  C o u n c il o f  M i n i s t e r s ®  
The i n i t i a l  t h r u s t  o f  t h e  programme was t o  i n c r e a s e  m utual 
u n d e r s ta n d in g  and p rom ote  c l o s e r  r e l a t i o n s  b etw een  th e  
d i f f e r e n t  e d u c a tio n  s y s te m s  o f  th e  Member S t a t e s .  I t  
c o v e r e d  s i x  t o p i c s :  1 ) b e t t e r  f a c i l i t i e s  f o r  t h e  e d u c a tio n
and t r a i n i n g  o f  n a t i o n a ls  and t h e  c h i ld r e n  o f  n a t i o n a ls  o f  
o t h e r  Member S t a t e s  o f  t h e  C om m unities and o f  non-m em ber 
c o u n t r i e s ;  2 ) p ro m o tio n  o f  c l o s e r  r e l a t i o n s  betw een  
e d u c a t io n a l  sy s te m s  in  E u ro p e ; 3 ) c o m p ila t io n  o f  u p - t o -d a t e  
d o c u m e n ta tio n  and s t a t i s t i c s  on e d u c a t io n ; 4 ) c o o p e r a t io n  in  
th e  f i e l d  o f  h ig h e r  e d u c a t io n ; 5) t e a c h in g  o f  f o r e ig n  
la n g u a g e s ; and 6 ) a c h ie v e m e n t o f  e q u a l o p p o r t u n it y  f o r  f r e e  
a c c e s s  t o  a l l  fo rm s o f  e d u c a t io n ®
The p e r io d  1 9 7 6 -1 9 8 2  saw a t t e n t i o n  c o n c e n t r a t e d  s t r o n g l y  on 
th e  l i n k s  b etw een  e d u c a t io n  and s o c i a l  p o l i c y .  From 1982  
on w ard s, th e  programme was in f lu e n c e d  by t h e  need f o r  
p o l i c i e s  t o  d e v e lo p  a E uropean t e c h n o lo g i c a l  Community a b le  
t o  com p ete s u c c e s s f u l l y  w ith  Japan and th e  U SA® The ESPRIT 
program m e, in tr o d u c e d  in  1 9 8 2 , ack n ow led ged  t h e  in c r e a s in g  
im p o rta n c e  o f  I n fo r m a t io n  T e c h n o lo g y  in  a l l  s e c t o r s  o f  th e  
econ om y, a s  w e l l  a s  th e  r e l a t i v e  w eakness and fr a g m e n ta t io n  
o f  E uropean IT  p r o d u c t io n . The need f o r  p r o f e s s i o n a l  IT  
manpower was i d e n t i f i e d  a s  one im p o rta n t  f a c t o r  n e c e s s a r y  
f o r  th e  s u c c e s s  o f  E u r o p e 's  IT  in d u s t r y .
A s t r a t e g y  o f  c o n t in u in g  e d u c a t io n  and t r a i n i n g  was se e n  by  
th e  C om m ission  a s  e s s e n t i a l  t o  a c h ie v e  th e  f l e x i b i l i t y  and  
a d a p t a b i l i t y  o f  th e  w o r k fo r c e  a s  r e q u ir e d  by I T . The 
C om m ission  t h e r e f o r e  p r o p o s e d , and th e  C o u n c il  a d o p te d , a 
s e r i e s  o f  m ea su res in  t h e  t r a i n i n g  f i e l d ®  M ea su res w ere  
a ls o  p ro p o se d  on t h e  i n t r o d u c t i o n  o f  new in fo r m a tio n  
t e c h n o lo g i e s  (N IT s) in  e d u c a t i o n ® 0 As t h e s e  m ea su res w e re , 
h o w ev er, aim ed a t  s e c o n d a r y  and v o c a t io n a l  e d u c a t io n , t h i r d  
l e v e l  e d u c a t io n  rem a in ed  u n to u c h e d . S in c e  u n i v e r s i t i e s  and 
h ig h e r  e d u c a t io n  i n s t i t u t i o n s  a re  c h i e f l y  r e s p o n s i b l e  f o r
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p r o v id in g  t h e  i n i t i a l  and m id -c a r e e r  t r a i n i n g  o f  e n g in e e r s  
and r e s e a r c h e r s ,  a c t io n  on a E uropean s c a le  was n e c e s s a r y ,  
g iv e n  t h e  in c r e a s in g  demand f o r  IT  manpower. T h is  n eed  was 
r e c o g n i s e d , and in  M arch 1 9 8 5  a t  th e  E uropean C o u n c il  
m e e tin g  t h e  im p o rta n c e  o f  s t r e n g th e n in g  t h e  t e c h n o lo g i c a l  
b a se  and c o m p e t i t iv e n e s s  o f  in d u s t r y  was e m p h a s is e d . The 
C o u n c il u n d e r lin e d  th e  n eed  t o  make b e t t e r  u s e  o f  human 
r e s o u r c e s ,  in  p a r t i c u l a r  by means o f  in c r e a s e d  c o o p e r a t io n  
b etw een  h ig h e r  e d u c a t io n  and i n d u s t r y .  The C o m m issio n , in  
a n n o u n cin g  i t s  work program m e f o r  1 9 8 5 ,n  s t a t e d  i t s  
i n t e n t i o n  t o  p r e s e n t  p r o p o s a ls  t o  th e  C o u n c il in  Summer 19 85  
f o r  s t r e n g t h e n in g  c o o p e r a t io n  b etw een  u n i v e r s i t i e s  and o th e r  
h ig h e r  e d u c a t io n  i n s t i t u t i o n s  on th e  one h a n d , and in d u s t r y  
on th e  o t h e r ,  so  t h a t  t h e  Community m igh t b e t t e r  re sp o n d  t o  
th e  c h a l le n g e s  p o se d  by t e c h n o lo g i c a l  and s o c i a l  c h a n g e . 
The p u r p o se  was t o  im p ro v e  th e  i n i t i a l  t r a i n i n g  o f  
u n d e rg r a d u a te  and p o s t -g r a d u a t e  s t u d e n t s ,  and t o  f o s t e r  
c o n t in u in g  t r a i n i n g  o f  s k i l l e d  t e c h n ic a l  and m a n a g e r ia l  
s t a f f ,  s o  t h a t  E uropean f i r m s  c o u ld  a p p ly  modern and 
e f f i c i e n t  eq u ip m en t and p r o d u c t io n  p r o c e s s e s .  The
C o m m is s io n 's  p r o p o s a l  was s e n t  t o  th e  C o u n c il  in  A u g u st  
19 8 5 ,12  The c o r e  m e ssa g e  o f  t h e  p r o p o s a l u n d e r l in e d  th e  
need f o r  Europe t o  g e n e r a t e  s t r o n g e r  t e c h n o lo g i c a l  
c o o p e r a t io n  in  o r d e r  t o  renew  i t s  c o m p e t i t iv e  s t r e n g t h .  The 
C om m ission  and th e  C o u n c i l ^  h a v e a lr e a d y  a g r e e d  on th e  
n e c e s s i t y  t o  e x p l o i t  t h e  p o t e n t i a l  w hich i s  t h e r e ,  by  means 
o f  a s u b s t a n t i a l  com m itm ent t o  s c i e n t i f i c  and t e c h n o lo g i c a l  
r e s e a r c h . T h is  s u b s t a n t i a l  com m itm ent m ust b e  m atched  by an 
e q u a l ly  v ig o r o u s  p o l i c y  o f  in v e s tm e n t  in  t h e  C om m u n ity 's  
human r e s o u r c e s " .14 The r e s u l t  was a new Comm unity a c t io n  
programme known a s COMETT (Com m unity A c t io n  Programme f o r  
E d u c a tio n  and T r a in in g  f o r  T e c h n o lo g y ) , a p p ro v e d  by C o u n c il  
D e c is io n  on 24 J u ly  1 9 8 6 .
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2. The structure of COMETT
The COMETT programme i s  in te n d e d  t o  l a s t  u n t i l  1 9 9 4 . The 
C o u n c il D e c is io n  o f  J u ly  1 9 86  ap p roved  a p r e p a r a t o r y  p h a se  
(1 9 8 6 )  and an o p e r a t i o n a l  p h a se  ( 1 9 8 7 - 1 9 8 9 ) .  P hase I I  ( 1 9 9 0 -  
1 9 9 4 )  was a g re e d  by t h e  C o u n c il on 16 D ecem ber 1 9 8 8 . The 
p r i n c i p a l  o b j e c t i v e  o f  COMETT i s  t o  s t im u la t e  and s t r e n g th e n  
c o o p e r a t io n  b etw een  u n i v e r s i t i e s *5 and o t h e r  h ig h e r  
e d u c a t io n  e s t a b li s h m e n t s  and i n d u s t r i e s '*5 in  o r d e r  t o  
d e v e lo p  t r a i n i n g *7 in  new te c h n o lo g y  and t o  re sp o n d  t o  th e  
n e e d s  o f  in d u s t r y  f o r  q u a l i f i e d  m anpower.
COMETT I I  aim s a t  r e i n f o r c i n g  t r a i n i n g  in  p a r t i c u l a r  in  
ad van ced  t e c h n o lo g y , and a t  d e v e lo p in g  h ig h ly  s k i l l e d  human 
r e s o u r c e s .  I t  i s  c e n tr e d  on th e  c h a n g in g  s k i l l  r e q u ir e m e n ts  
o f  in d u s t r y  and i t s  p e r s o n n e l ,  and i s  c o n c e rn e d  w ith  n e ed s  
w hich  can and s h o u ld  be m et th ro u g h  c o o p e r a t io n  a t  E uropean  
l e v e l .  COMETT a s s u r e s  th e  d e v e lo p m e n t o f  h ig h  l e v e l  human 
r e s o u r c e s  a s  a com plem ent t o  th e  C om m u n ity 's  b ro a d e r  
t e c h n o lo g i c a l  program m es, su ch  a s  ESPRIT.
A p p en d ix  XI d e s c r i b e s  COMETT's o b j e c t i v e s  a s  d e f in e d  in  th e  
C o u n c il D e c is io n s  o f  1 9 8 6  and 1 9 8 8 .
The s t r u c t u r e  o f  COMETT c o n t a in s  fo u r  m ain o p e r a t i o n a l  a r e a s  
(known a s  S t r a n d s ) .  S tr a n d s  a re  r e l a t i v e l y  u n r e s t r i c t e d  in  
t h e i r  c o v e r a g e  o f  d i f f e r e n t  t e c h n o lo g i c a l  s e c t o r s .  In  
COMETT I ,  o v e r  20% o f  th e  p r o j e c t s  s u p p o r te d  w ere in  
I n fo r m a t io n  T e c h n o lo g y  ( c . f .  A p p en d ix  X I I ) .  D e t a i l s  o f  th e  
s u b -a r e a s  s u p p o r te d  w it h in  IT  and o t h e r  s e c t o r s  a r e  p r o v id e d  
in  A p p en d ix  X I I I .  Each p r o j e c t  s u p p o r te d  i n v o lv e s  a t  l e a s t  
one u n i v e r s i t y  and one e n t e r p r is e
2 .1  S tra n d  A : D evelop m en t o f  U n i v e r s i t y -E n t e r p r i s e  T r a in in g
P a r t n e r s h ip s  fUETPs)
The p u rp o se  o f  S tra n d  A i s  t o  d e v e lo p  t h e  i n f r a s t r u c t u r e  f o r  
th e  COMETT programme a s  a w h o le . T h is  S tra n d  i s  d e s ig n e d  t o
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f o s t e r  th e  d e v e lo p m e n t o f  U n i v e r s i t y -E n t e r p r i s e  T r a in in g  
P a r t n e r s h ip s  in  t h e  fram ew ork o f  a European n e tw o rk . UETPs 
a r e  c o o p e r a t iv e  i n i t i a t i v e s  b etw een  u n i v e r s i t i e s  and 
e n t e r p r i s e s ,  p r o v id in g  a fo c u s  f o r  d ia lo g u e  and a c t io n  on 
s k i l l s  and t r a i n i n g  r e q u ir e m e n t s . T h ese o r g a n is a t io n s
c o l l a b o r a t e  t o  m eet t h e  s p e c i f i c  n e ed s f o r  q u a l i f i e d  
p e r s o n n e l .  A c t i v i t i e s  in c lu d e  th e  o r g a n is a t io n  o f  s t u d e n t  
p la c e m e n ts  in  c o m p a n ie s , t h e  ex ch a n g e  o f  p e r s o n n e l , t r a i n e e s  
and t r a i n e r s ,  th e  o r g a n i s a t i o n  and d e l i v e r y  o f  t r a i n i n g  
c o u r s e s ,  and th e  d is s e m in a t io n  o f  in f o r m a t io n . The l a t t e r  
in c lu d e s  d i r e c t  v i s i t s  t o  members and p o t e n t i a l  p a r t n e r s ,  
r e g u la r  m a i l i n g s ,  th e  i s s u e  o f  b r o c h u r e s  and t h e  
o r g a n is a t io n  o f  in fo r m a t io n  d a y s . Some UETPs have
u n d e rta k e n  m arket s t u d i e s  t o  be a b le  t o  re sp o n d  b e t t e r  t o  
t r a i n i n g  n eed s and t o  s u p p o r t  t r a i n i n g  s t r a t e g y .  UETPs may 
b e r e g i o n a l ,  s e c t o r a l  o r  m ix e d .
R e g io n a l UETPs b r in g  t o g e t h e r  g ro u p s  o f  u n i v e r s i t i e s  and  
e n t e r p r i s e s ,  w ith in  a p a r t i c u l a r  g e o g r a p h ic a l  a r e a , t o  
en g a g e  in  a j o i n t  t r a i n i n g  v e n t u r e , w ith  a s i g n i f i c a n t  
im p a c t on t r a i n i n g  e f f o r t s  w it h in  t h e  a r e a . EUROTEAM -  E a s t  
M id la n d s  UETP i s  an exam p le o f  a r e g io n a l  UETP w h ich  b ro u g h t  
t o g e t h e r  u n i v e r s i t i e s  and e n t e r p r i s e s  in  t h e  E a s t  M id la n d s  
t o  m eet th e  t r a i n i n g  n e e d s  f o r  h ig h ly  q u a l i f i e d  p e r s o n n e l  
( p r o j e c t  1 5 4 2 )
S e c t o r a l  UETPs a r e  p a r t n e r s h ip s  o f  a t r a n s n a t i o n a l  c h a r a c t e r  
w it h in  a g iv e n  t e c h n o l o g i c a l  f i e l d  o r  an i n d u s t r i a l  s e c t o r ,  
b r in g in g  t o g e t h e r  o r g a n i s a t i o n s  s p e c i a l i s i n g  in  t h a t  f i e l d  
t o  o r d e r  t o  im p rove t r a i n i n g .  An exam p le o f  a s e c t o r a l  UETP 
i s  t h e  A s s o c i a t i o n  f o r  E n t e r p r is e  D evelop m en t and I n n o v a t io n  
(A s o c ia c io n  p a ra  e l  D e s a r r o l l o  E m p r e s a r ia l y  l a  In n o v a c io n )  
in  S p a in , w hich  d e v e lo p e d  c l o s e  l i n k s  b etw een  u n i v e r s i t i e s  
and e n t e r p r i s e s  to w a rd s  t r a i n i n g  in  t h e  f i e l d  o f  ad van ced  
t e c h n o lo g y  ( p r o j e c t  6 8 6 ) ®9
M ixed  UETPs h ave a s p e c i f i c  s e c t o r a l  s c o p e , b u t  a r e  l i m i t e d  
t o  a n a t i o n a l ,  r e g i o n a l ,  o r  ev en  l o c a l  b a s e .
COMETT I  UETPs v a r i e d  en o rm o u sly  in  th e  way in  w hich  th e y
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w e r e  o r g a n i s e d  a n d  o p e r a t e d .  S o m e  o p e r a t e d  o n  t h e  b a s i s  o f
w r i t t e n  a g r e e m e n t s  b e t w e e n  p a r t n e r s , o t h e r s  w e r e  l e g a l
a s s o c i a t i o n s  o r  o r g a n i s a t i o n s ,  a n d  a c e r t a i n  n u m b e r  w e r e  
n o n - p r o f i t - m a k i n g  c o m p a n i e s  l i m i t e d  b y  g u a r a n t e e .  A t  t h e  
U E T P  c o n f e r e n c e  h e l d  i n  O c t o b e r  1 9 8 9 , 2 0  a  n u m b e r  of 
d i s c u s s i o n s  t o o k  p l a c e  t o  d e t e r m i n e  if it  w a s  p o s s i b l e  f o r  
t h e  C o m m i s s i o n  t o  e s t a b l i s h  a d e f i n i t e  m o d e l  f o r  t h e  
o p e r a t i o n  o f  a U E T P .  G i v e n  t h e  d i f f e r e n t  r e g i o n a l  a n d  
s e c t o r a l  s i t u a t i o n s ,  i t  w a s  d e c i d e d  t h a t  n o  s i n g l e  m o d e l  f o r  
U E T P s  c o u l d  b e  p u t  f o r w a r d ;  n e v e r t h e l e s s  c o n s i d e r i n g  t h e  
l e v e l  o f  f u n d s 2i f l o w i n g  t h r o u g h  a U E T P ,  a s e p a r a t e  l e g a l  
s t a t u s  (as a n  i n d e p e n d e n t  n e w  a s s o c i a t i o n  o r  a s  a c o m p a n y )  
w a s  s e e n  a s  n e c e s s a r y .  T h e  U E T P  n e t w o r k  i s  s e e n  a s  t h e  
b a c k b o n e  o f  C O M E T T , 2 2 " b e i n g  a n  e s s e n t i a l  c a r r i e r  f o r  t h e  
s p e c i f i c  t r a i n i n g  a c t i o n s  a n d  a c t i n g  as a h i g h l y  l o c a l i s e d  
f i l t e r  a n d  c a t a l y s t  f o r  s t i m u l a t i n g ,  e x e c u t i n g ,  a n d
e v a l u a t i n g  u n i v e r s i t y - i n d u s t r y  c o o p e r a t i o n  b o t h  r e g i o n a l l y  
a n d  s e c t o r a l l y "  .23
L i n k s  b e t w e e n  u n i v e r s i t y  a n d  i n d u s t r y  b r i n g  b e n e f i t s  t o  b o t h  
s i d e s .  I n d u s t r y  g a i n s  a c c e s s  t o  k n o w l e d g e ,  r e s e a r c h  a n d  
f a c i l i t i e s  i n  h i g h e r  e d u c a t i o n .  T h i s  e n a b l e s  c o m p a n i e s ,  
e s p e c i a l l y  s m a l l  a n d  m e d i u m - s i z e d  c o m p a n i e s ,  t o  a v a i l  o f  t h e  
e x p e r t i s e  u n i v e r s i t i e s  h a v e  t o  o f f e r ;  w i t h o u t  C O M E T T  s u c h  
a c c e s s  w o u l d  b e  t o o  c o s t l y .  H i g h e r  e d u c a t i o n ,  o n  t h e  o t h e r
h a n d  c a n  l e a r n  f r o m  t h e  l a t e s t  i n d u s t r i a l  d e v e l o p m e n t s .  
C O M E T T  I l e d  t o  t h e  e s t a b l i s h m e n t  o f  1 2 5  U E T P s . 24 a  f u r t h e r  
1 5 8  25 w e r e  a p p r o v e d  i n  1 9 9 0 ,  t h e  f i r s t  y e a r  o f  C O M E T T  II, 
a n d  i n  1 9 9 2  a n  a d d i t i o n a l  4 2  n e w  U E T P s  w e r e  s e t  u p . 26 o f  
t h e  1 2 5  U E T P s  s u p p o r t e d  i n  C O M E T T  I, 9 w e r e  i n  t h e  f i e l d  of 
I n f o r m a t i o n  T e c h n o l o g y  ( D a t a  P r o c e s s i n g ,  S o f t w a r e  
T e c h n o l o g y ,  E x p e r t  S y s t e m s ,  T e l e c o m m u n i c a t i o n s ) ,  7 c o n c e r n e d  
t r a i n i n g  i n  M i c r o e l e c t r o n i c s  T e c h n o l o g y  (i n  p a r t i c u l a r  
S e m i c o n d u c t o r  T e c h n o l o g y ,  V L S I  a n d  A S I C s  D e s i g n ) ,  7 U E T P s  
w e r e  i n  A d v a n c e d  M a n u f a c t u r i n g  T e c h n o l o g y  ( A u t o m a t i o n ,  C I M ,  
R o b o t i c s )  a n d  1 w a s  i n  G r a p h i c  I n f o r m a t i o n  T e c h n o l o g y .27 
T h e  r e m a i n i n g  U E T P s  w e r e  i n  n o n  I T  s e c t o r s .
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C o o p e r a t i o n  b e t w e e n  h i g h e r  e d u c a t i o n  i n s t i t u t i o n s  a n d  
e n t e r p r i s e s  b e g i n s  w i t h  t h e  e x c h a n g e  of h u m a n  r e s o u r c e s .  
S t r a n d  B  o f  C O M E T T  w a s  s e t  u p  t o  f o s t e r  e x c h a n g e s  b e t w e e n  
c o m p a n i e s  a n d  u n i v e r s i t i e s  i n  d i f f e r e n t  c o u n t r i e s .  S t r a n d  B 
s u p p o r t s  t r a n s n a t i o n a l  e x c h a n g e s  o f  t h r e e  t y p e s :
2 . 2 . 1  S t u d e n t  p l a c e m e n t s  i n  e n t e r p r i s e s  i n  a n o t h e r  M e m b e r  
S t a t e  ( S t r a n d  B a ) ,
T h e s e  p l a c e m e n t s  o f f e r  s t u d e n t s  a p e r i o d  o f  s t r u c t u r e d  o n  - 
t h e - j o b  t r a i n i n g  i n  c o m p a n i e s  l o c a t e d  i n  a n  E C  M e m b e r  
S t a t e s  o t h e r  t h a n  t h a t  o f  t h e i r  u n i v e r s i t y  o f  o r i g i n .  T h e  
o b j e c t i v e  o f  t h e  p l a c e m e n t s  i s  " t o  f a m i l i a r i s e  t h e  s t u d e n t  
w i t h  c a r e e r  p r o s p e c t s  i n  t h e  t e c h n o l o g i c a l  o r  t e c h n o l o g y -  
r e l a t e d  o r  m a n a g e m e n t  f i e l d  c o n c e r n e d ,  b r i n g  a  E u r o p e a n  
p e r s p e c t i v e  t o  h i s / h e r  t r a i n i n g ,  a n d  s t i m u l a t e  h i s / h e r  
e n t r e p r e n e u r i a l  a b i l i t i e s " . 29 T o  b e  e l i g i b l e  f o r  s u c h
p l a c e m e n t s ,  s t u d e n t s  m u s t  b e  e i t h e r  in t h e  c o u r s e  o f  t h e i r  
u n i v e r s i t y  s t u d i e s ,  r e g i s t e r e d  a t  a u n i v e r s i t y  i n  a 
C o m m u n i t y  M e m b e r  S t a t e , o r  n e w  g r a d u a t e s , h a v i n g  j u s t  
g r a d u a t e d  f r o m  a u n i v e r s i t y  i n  a M e m b e r  S t a t e  o f  t h e  
C o m m u n i t y . 30 T h e  d u r a t i o n  o f  t h e  p l a c e m e n t  v a r i e s  b e t w e e n  3 
a n d  12 m o n t h s .  P l a c e m e n t s  m a y  b e  c o m p u l s o r y  o r  o p t i o n a l .  
In t h e  f o r m e r  c a s e ,  t h e  p l a c e m e n t  in a n  e n t e r p r i s e  is a 
c o m p u l s o r y  p a r t  o f  t h e  s t u d e n t ' s  o v e r a l l  t r a i n i n g ,  a n d  is 
r e q u i r e d  t o  o b t a i n  a g i v e n  d i p l o m a  o r  d e g r e e .  O p t i o n a l  
p l a c e m e n t s ,  o n  t h e  o t h e r  h a n d ,  a r e  n o t  r e q u i r e d  f o r  
o b t a i n i n g  a d i p l o m a  o r  d e g r e e ,  a n d  t h e  p e r i o d  o f  i n d u s t r i a l  
t r a i n i n g  is c o n s i d e r e d  a s  a c o m p l e m e n t a r y  c o m p o n e n t  o f  t h e  
s t u d e n t ' s  o v e r a l l  p r o g r a m m e .  T o  t a k e  o n e  e x a m p l e ,  P r o j e c t  
2 0 6 5  ( 1 9 8 9 )  a S t r a n d  B a  p r o j e c t ,  g a v e  t e c h n o l o g y  s t u d e n t s
f r o m  P l y m o u t h  P o l y t e c h n i c  i n  t h e  U K  a E u r o p e a n  d i m e n s i o n  t o  
t h e i r  s t u d i e s  b y  e n a b l i n g  t h e m  t o  o b t a i n  p r a c t i c a l  
i n d u s t r i a l  e x p e r i e n c e  i n  F r e n c h  a n d  G e r m a n  e n g i n e e r i n g  
c o m p a n i e s .  T h e  e n g i n e e r i n g  d i s c i p l i n e s  i n v o l v e d  w e r e  
e l e c t r i c a l  a n d  e l e c t r o n i c  e n g i n e e r i n g ,  c o m m u n i c a t i o n s  
e n g i n e e r i n g ,  e n g i n e e r i n g  s y s t e m s ,  m e c h a n i c a l  e n g i n e e r i n g  a n d
2.2 Strand B: Transnational exchanges
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O v e r  t h e  t h r e e  y e a r s  o f  C O M E T T  I, a t o t a l  o f  4 , 2 9 8  s t u d e n t  
p l a c e m e n t s  w e r e  a c h i e v e d .  T h e  b r e a k d o w n  b y  y e a r  w a s  1 , 0 6 7  
i n  1 9 8 7 ,  1 , 2 4 0  i n  1 9 8 8  a n d  1 , 9 9 1  in 1 9 8 9 . 3 1 I n  1 9 9 0  a
f u r t h e r  2 4 6  p r o j e c t s  w e r e  a c c e p t e d ,  w h i c h  r e s u l t e d  i n  a 
t o t a l  o f  3 , 7 3 1  s t u d e n t  p l a c e m e n t s . 32 In  1 9 9 2  t h e  n u m b e r  o f  
t r a n s n a t i o n a l  s t u d e n t  p l a c e m e n t s  s u b s t a n t i a l l y  i n c r e a s e d  a n d  
6 , 8 1 6  p l a c e m e n t s 33 w e r e  a c c e p t e d  f o r  C o m m u n i t y  s u p p o r t .
2 . 2 . 2  P l a c e m e n t  o f  q u a l i f i e d  p e r s o n s  in  e n t e r p r i s e s  i n  
a n o t h e r  M e m b e r  S t a t e  t o  u n d e r t a k e  a n  i n d u s t r i a l  
p r o j e c t  ( S t r a n d  B b ) ,
T h e s e  p l a c e m e n t s  a r e  k n o w n  a s  a d v a n c e d  t r a i n i n g  p l a c e m e n t s  
a n d  w e r e  f i r s t  i n t r o d u c e d  i n  C O M E T T  II. P a r t i c i p a n t s  m u s t  
b e  u n d e r t a k i n g  w o r k  a t  a d v a n c e d  l e v e l ,  i . e .  i n i t i a l  
u n i v e r s i t y  t r a i n i n g  m u s t  h a v e  b e e n  c o m p l e t e d  a n d  t h e  s t u d e n t  
m u s t  b e  p u r s u i n g  a c t i v i t i e s  a t  t h e  m o s t  a d v a n c e d  t r a i n i n g  
l e v e l .  A n  i n d u s t r i a l  p r o j e c t  is o r g a n i s e d  f o r  t h e  s t u d e n t  
b y  t h e  r e c e i v i n g  e n t e r p r i s e .  T h e  d u r a t i o n  o f  t h e  p l a c e m e n t  
is b e t w e e n  6 a n d  24 m o n t h s .  13 s u c h  p r o j e c t s  w e r e  a c c e p t e d  
i n  1990,34 o n e  i n v o l v i n g  t h e  i n t e g r a t i o n  o f  a S p a n i s h  
p o s t g r a d u a t e  s t u d e n t  i n  a U K  e n g i n e e r i n g  c o m p a n y ,  t o  w o r k  i n  
t h e  r o b o t i c s  s e c t o r . 35
2 . 2 . 3  F e l l o w s h i p s  f o r  u n i v e r s i t y  s t a f f  s e c o n d e d  t o  
e n t e r p r i s e s  i n  a n o t h e r  M e m b e r  S t a t e  o r  f o r  t h e  
s t a f f  o f  e n t e r p r i s e s  s e c o n d e d  t o  u n i v e r s i t i e s  in 
a n o t h e r  M e m b e r  S t a t e  ( S t r a n d  B e ) . 36
T h e  o b j e c t i v e  o f  t h e s e  s e c o n d m e n t s ,  as  d e f i n e d  i n  t h e  
A p p l i c a t i o n  P a c k a g e  1 9 8 6 / 1 9 8 7 ,  is f o r  u n i v e r s i t y  s t a f f  !l t o  
e x t e n d  t h e i r  p r a c t i c a l  e x p e r i e n c e  o f  e n t e r p r i s e s  i n  a 
E u r o p e a n  c o n t e x t ,  p a r t i c i p a t e  i n  t r a i n i n g  a c t i v i t i e s ,  e n r i c h  
t h e i r  t e a c h i n g  a c t i v i t i e s ,  a n d  b u i l d  u p  p o s s i b i l i t i e s  f o r  
s u b s e q u e n t  c o o p e r a t i o n " .37 T h e  s t a f f  of  e n t e r p r i s e s  c a n  
s h a r e  i n  t e a c h i n g  r e s p o n s i b i l i t i e s ,  c o n t r i b u t e  t o  t h e  
d i v e r s i f i c a t i o n  o f  t e a c h i n g  a c t i v i t i e s ,  b e n e f i t  f r o m
computing.
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c o n t i n u i n g  e d u c a t i o n ,  a n d  a s s i s t  in  d e v e l o p i n g  l i n k s  w i t h  
e n t e r p r i s e s " . 3 s  x t  i s  e x p e c t e d  t h a t  t h e  i n c r e a s e d  m o b i l i t y  
o f  e n t e r p r i s e  a n d  u n i v e r s i t y  p e r s o n n e l  w i t h i n  t h e  C o m m u n i t y  
w i l l  f a c i l i t a t e  t h e  t r a n s f e r  o f  t e c h n o l o g i e s  a n d  i m p r o v e  
t e c h n o l o g i c a l  t r a i n i n g ,  m a k i n g  w o r k e r s  m o r e  m o b i l e  a n d  
a d a p t a b l e .  T h e  Development of COMETT J 39 d e s c r i b e s  i n  
d e t a i l  t h e  a d v a n t a g e s  o f  p l a c e m e n t s . T h e  r e p o r t  n o t e s  t h a t  
" c e r t a i n  f e l l o w s h i p s  c o n t r i b u t e d  s i g n i f i c a n t l y  t o w a r d s  
d e v e l o p i n g  u n i v e r s i t y - e n t e r p r i s e  r e l a t i o n s " . 4 0 T h u s ,  s o m e  
o f  t h e  r e s u l t s  in t h e  d e v e l o p m e n t  o f  t r a i n i n g  a c t i v i t i e s  
w e r e  s u b s e q u e n t l y  s u b m i t t e d  a s  p r o j e c t s  u n d e r  S t r a n d  C o f  
C O M E T T . 41
T o  b e  e l i g i b l e ,  s t a f f  s h o u l d  h a v e  a t  l e a s t  5 y e a r s  p r e v i o u s  
e m p l o y m e n t  e x p e r i e n c e  r e l e v a n t  t o  t h e  w o r k  p r o g r a m m e  f o r  t h e  
f e l l o w s h i p .  F e l l o w s h i p s  m a y  b e  f o r  a  m i n i m u m  o f  2 m o n t h s  o r  
a m a x i m u m  o f  12 m o n t h s .  I n  t h e  f o u r  r o u n d s  o f  C O M E T T  I, 2 2 1  
p r o j e c t s  w e r e  a c c e p t e d ,  a n d  2 3 2  f e l l o w s h i p s  a w a r d e d . 42 66
p r o j e c t s  w e r e  a p p r o v e d  i n  1 9 9 0 ,  e n a b l i n g  94 s t a f f  m e m b e r s  t o  
h a v e  a n  a d v a n c e d  t r a i n i n g  s e c o n d m e n t  i n  a n  o r g a n i s a t i o n  
a b r o a d .  43 x n 1 9 9 1 ,  1 2 4  a p p l i c a t i o n s  w e r e  a c c e p t e d  f o r
s u p p o r t ,  a n d  89 p e r s o n s  w e r e  a b l e  t o  p a r t i c i p a t e  i n  
e x c h a n g e s  i n  t h e  d i f f e r e n t  M e m b e r  S t a t e s .  44 in 1 9 9 2  a 
f u r t h e r  1 2 4  p e r s o n n e l  e x c h a n g e s  w e r e  a c c e p t e d . 45 T o  t a k e  o n e  
e x a m p l e ,  p r o j e c t  205846 i n v o l v e d  t h e  p l a c e m e n t  o f  a F e l l o w  
f r o m  t h e  U K  T e c h n o l o g i c a l  E d u c a t i o n a l  I n s t i t u t i o n  i n  a n  I T  
c o m p a n y  ( I l f o r d  UIC) f o r  t r a i n i n g  i n  t h e  f i e l d  o f  c o m p u t e r -  
a i d e d  g r a p h i c  d e s i g n  a n d  e l e c t r o n i c  p u b l i s h i n g .
2 . 3  P o o l  s c h e m e s
P o o l  S c h e m e s  w e r e  i n t r o d u c e d  i n  1 9 8 8 ,  a l l o w i n g  C O M E T T  
u n i v e r s i t y - e n t e r p r i s e  p a r t n e r s h i p s  t o  r e c e i v e  f r o m  t h e  
C o m m i s s i o n  a " p o o l "  o f  g r a n t s  t o  b e  a l l o c a t e d  f l e x i b l y  o v e r  
t h e  e n s u i n g  a c a d e m i c  y e a r .  I n i t i a l l y  d e s i g n e d  f o r  s t u d e n t  
e x c h a n g e s  o n l y ,  t h e  s c h e m e  h a s  s i n c e  1 9 9 1  b e e n  e x t e n d e d  t o  
p e r s o n n e l  e x c h a n g e s  a n d  t h e  o r g a n i s a t i o n  o f  c o u r s e s . T h e  
p o o l  s c h e m e  is i n t e n d e d  t o  f a c i l i t a t e  t h e  w o r k  o f  U E T P s .
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2 . 4  S t r a n d  C : J o i n t  p r o j e c t s  f o r  c o n t i n u i n g  t r a i n i n g  in. i n  
p a r t i c u l a r ,  a d v a n c e d  t e c h n o l o g y  a n d  f o r  m u l t i m e d i a  
d i s t a n c e  t r a i n i n g
S t r a n d  C  w a s  c o n c e i v e d  t o  p r o v i d e  f i n a n c i a l  a i d  f o r  j o i n t  
u n i v e r s i t y  - i n d u s t r y  p r o j e c t s  f o r  c o n t i n u i n g  t r a i n i n g  i n  
t e c h n o l o g y  a n d  m u l t i m e d i a  d i s t a n c e  l e a r n i n g .  P r o f e s s i o n a l s  
n e e d  t o  u p d a t e  t h e i r  s p e c i f i c  s k i l l s  f r e q u e n t l y .  I n i t i a l  
p r o f e s s i o n a l  e d u c a t i o n  m u s t  t h e r e f o r e  b e  c o m p l e m e n t e d  b y  
o n g o i n g  t r a i n i n g ,  i n  o r d e r  t o  k e e p  p e r s o n n e l  i n  e n t e r p r i s e s  
a n d  u n i v e r s i t i e s  a t  t h e  f o r e f r o n t  o f  d e v e l o p m e n t  d u r i n g  
t h e i r  w h o l e  p r o f e s s i o n a l  c a r e e r .  S t r a n d  C r e s p o n d s  t o  t h e s e  
r e q u i r e m e n t s  b y  p r o m o t i n g  t h e  a d e q u a t e  m e a n s  f o r  o n g o i n g  
t r a i n i n g .  P r o j e c t s  w i t h i n  t h i s  S t r a n d ,  c o n c e r n  t e c h n o l o g i e s  
w h i c h  h a v e  a s i g n i f i c a n t  i m p a c t  o n  i n d u s t r i a l  d e v e l o p m e n t  
t h r o u g h o u t  t h e  C o m m u n i t y .  T h e  p r o j e c t s  a r e  d i r e c t e d  a t  t h e  
t r a i n i n g  o f  s t a f f  r e s p o n s i b l e  f o r  i n n o v a t i o n  d e v e l o p m e n t  in  
i n d u s t r y ,  i n c l u d i n g  t r a i n i n g  o f f i c e r s .
T h e r e  a r e  t h r e e  t y p e s  o f  p r o j e c t s  :
2 . 4 . 1  S t r a n d  Ca: C r a s h  t r a i n i n g  c o u r s e s .
S t r a n d  C a  p r o v i d e s  f i n a n c i a l  s u p p o r t  f o r  c r a s h  t r a i n i n g  
c o u r s e s  w i t h  a E u r o p e a n  d i m e n s i o n  i n  t e c h n o l o g y  
( p a r t i c u l a r l y  a d v a n c e d  t e c h n o l o g y ) . T h e s e  c o u r s e s  a r e  
d e s i g n e d  f o r  t h e  r a p i d  d i s s e m i n a t i o n  o f  r e s e a r c h  a n d  
d e v e l o p m e n t  r e s u l t s  i n  t h e  f i e l d  o f  n e w  t e c h n o l o g i e s  a n d  
t h e i r  a p p l i c a t i o n s .  P r o j e c t  31224? p r o v i d e d  f u n d i n g  f o r  a n  
i n t e n s i v e  t r a i n i n g  c o u r s e  f o r  t w e n t y  p e o p l e  (70 t e a c h i n g  
h o u r s )  o n  C M O S  A S I C  d e s i g n  ( t r a i n i n g  i n  s e m i - c u s t o m  d e s i g n  
u s i n g  C o m p u t e r  A i d e d  D e s i g n  t o o l s ) .  T h e  c o u r s e  w a s  
o r g a n i s e d  i n  1 9 9 0  b y  t h e  U n i v e r s i t y  o f  t h e  B a l e a r i c  I s l a n d s  
i n  M a j o r c a .
2 . 4 . 2  S t r a n d  Cb: J o i n t  t r a i n i n g  p r o j e c t s .
I n  c o m p a r i s o n  w i t h  c o u r s e s  s u p p o r t e d  u n d e r  S t r a n d  Ca, j o i n t  
t r a i n i n g  p r o j e c t s  u n d e r  S t r a n d  C b  a r e  m o r e  s u b s t a n t i a l  i n  
s c o p e  a n d  d u r a t i o n .  P r o j e c t s  m a y  c o m p r i s e  t r a i n i n g
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m a t e r i a l s  o r  t r a i n i n g  c o u r s e s ,  o r  b o t h .  T r a i n i n g  m a t e r i a l s  
c o m p r i s e  a l l  t y p e s  o f  o u t p u t s  p r o d u c e d  t o  t r a n s f e r  k n o w - h o w  
o n  g i v e n  t o p i c s ;  f o r  C O M E T T  t h e s e  t o p i c s  a r e  t e c h n o l o g y -  
o r i e n t e d  a n d  r e l e v a n t  t o  t h e  u s e r  o f  t h e  m a t e r i a l .  E x a m p l e s  
o f  t r a i n i n g  m a t e r i a l s  i n c l u d e  d o c u m e n t s ,  b o o k s ,  v i d e o ­
c a s s e t t e s ,  a u d i o - c a s s e t t e s ,  t r a i n i n g  a n d  s i m u l a t i o n  
s o f t w a r e .  A  t r a i n i n g  c o u r s e  h a s  t o  h a v e  a  E u r o p e a n  
d i m e n s i o n  i n v o l v i n g  a E u r o p e a n  p a r t n e r ,  a n d  h a s  t o  a d d r e s s ,  
in p a r t i c u l a r ,  a d v a n c e d  t e c h n o l o g y .  T h u s ,  p r o j e c t  3960*« 
p r o v i d e d  E u r o p e a n  i n d u s t r i a l  e n g i n e e r s  w i t h  a d v a n c e d  s h o r t  
c o u r s e s  i n  t h e  l a t e s t  C A D / C A M  a p p l i c a t i o n s ,  i n c l u d i n g  t h e  
d e v e l o p m e n t  o f  m u l t i m e d i a  t e a c h i n g  m a t e r i a l s  b a s e d  o n  t h e  
l e c t u r e  n o t e s .
2 . 4 . 3  S t r a n d  Cc: P i l o t  p r o j e c t s
J o i n t  t r a i n i n g  p r o j e c t s  i n  t h i s  a r e a  a r e  i n t e n d e d  t o  s u p p o r t  
m u l t i - m e d i a  t r a i n i n g  s y s t e m s ® 9 u s i n g  n e w  i n f o r m a t i o n  a n d  
c o m m u n i c a t i o n  t e c h n o l o g i e s .  T h e  o b j e c t i v e  is t o  e n h a n c e  t h e  
d e v e l o p m e n t  o f  o p e n  l e a r n i n g  a n d  d i s t a n c e - l e a r n i n g  s y s t e m s  
a t  E C  l e v e l .  O r g a n i s a t i o n s  s u b m i t t i n g  a p p l i c a t i o n s  i n  1 9 9 0  
u n d e r  S t r a n d  C b  w e r e  g i v e n  t h e  o p p o r t u n i t y  t o  i n d i c a t e  if 
t h e y  w i s h e d  t h e i r  p r o p o s a l  t o  b e  c o n s i d e r e d  f o r  p o s s i b l e  
d e v e l o p m e n t  a s  a p i l o t  p r o j e c t .  T h e s e  p i l o t  p r o j e c t s  a r e  
s i m i l a r  t o  S t r a n d  C b  ( j o i n t  t r a i n i n g  p r o j e c t s ) ,  b u t  a r e  o f  a 
m o r e  s u b s t a n t i a l  n a t u r e ,  a n d  m o r e  l i m i t e d  i n  n u m b e r  (27 
p r o j e c t s  i n  a l l )  t h a n  t h e  j o i n t  t r a i n i n g  p r o j e c t s .  T h e y  
a l s o  h a v e  a l o n g e r  t i m e  s c a l e  a n d  a r e  f u n d e d  a t  a h i g h e r  
l e v e l .  T h e r e  a r e  f o u r  c a t e g o r i e s  o f  p r o j e c t s :
(1) t h o s e  w h i c h  f o c u s  o n  E u r o p e a n  s k i l l s  a n d  q u a l i f i c a t i o n s  
i n  a s p e c i f i c  t e c h n o l o g i c a l  s e c t o r .  T h e  A M E S  p r o j e c t  
( A d v a n c e d  M i c r o e l e c t r o n i c s  E d u c a t i o n a l  S e r v i c e )  b r i n g s
t o g e t h e r  o r g a n i s a t i o n s s o  f r o m  B e l g i u m ,  F r a n c e ,  G e r m a n y ,
P o r t u g a l ,  S p a i n  a n d  t h e  U K  t o  d e v e l o p  a n d  d i s s e m i n a t e  s e l f ­
l e a r n i n g  p a c k a g e s  i n  t h e  f i e l d  o f  m i c r o e l e c t r o n i c s .
(2) P r o j e c t s  t o  d e v e l o p  c l o s e  a n d  c o n t i n u a l  c o o p e r a t i o n  
b e t w e e n  i n d u s t r y  a n d  u n i v e r s i t i e s .  T h r o u g h  E U R O P I C
( M a n u f a c t u r e  o f  M i c r o e l e c t r o n i c  T e c h n o l o g y ) , h i g h e r
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e d u c a t i o n  i n s t i t u t i o n s  a n d  i n d u s t r y  in F r a n c e ,  t h e  UK, a n d  
t h e  N e t h e r l a n d s  a r e  d e v e l o p i n g  a E u r o p e a n  t r a i n i n g  p r o g r a m m e  
in t h e  m a n u f a c t u r e  o f  i n t e g r a t e d  c i r c u i t  t e c h n o l o g y .  T h e  
p r o g r a m m e  is p a r t i c u l a r l y  t a r g e t e d  a t  a d v a n c e d  t e c h n i c i a n s ,  
e n g i n e e r s  a n d  t r a i n e r s .  O n e  o f  t h e  o b j e c t i v e s  o f  t h e  
p a r t n e r s h i p  is t o  b u i l d  a  n e t w o r k  in a t  l e a s t  t h r e e  E u r o p e a n  
c o u n t r i e s ,  s t i m u l a t e  c o l l a b o r a t i o n  b e t w e e n  i n d u s t r y ,  
u n i v e r s i t i e s  a n d  S M E s  a n d  s o  f u l f i l  t h e i r  t r a i n i n g  n e e d s  in 
s k i l l s  a n d  t e c h n o l o g y  i n  t h e  a r e a  of I n t e g r a t e d  C i r c u i t  
m a n u f  a c t u r i n g .
(3) P r o j e c t s  t o  s u p p o r t  a p p r o p r i a t e  i n d u s t r i a l  t r a i n i n g  
p r o g r a m m e s  f o r  S M E s  ( S m a l l  a n d  M e d i u m  S i z e d  E n t e r p r i s e s ) ;  
t h e  s e l f - l e a r n i n g  p a c k a g e s  s e t  u p  u n d e r  t h e  A M E S  p r o j e c t  a r e  
t o  m e e t  t h e  n e e d s  o f  S M E s  i n  t h e  f i e l d  of  m i c r o e l e c t r o n i c s .
(4) T r a n s f e r  p r o j e c t s ,  w h i c h  f o c u s  o n  t h e  t r a n s f e r  of 
q u a l i f i c a t i o n s ,  s k i l l s  a n d  m e t h o d o l o g i e s ;  h e r e  A P E C  
( A d v a n c e d  P r o d u c t i o n  E n g i n e e r i n g  C o n t i n u e d  E d u c a t i o n )  is a 
u n i q u e  p a r t n e r s h i p  o f  u n i v e r s i t i e s ,  e n t e r p r i s e s  a n d  
e n g i n e e r i n g  f e d e r a t i o n s  t h r o u g h o u t  E u r o p e .  T h e  p a r t n e r s h i p  
is d e v e l o p i n g  a n d  t e s t i n g  s i x  c o u r s e  m o d u l e s  w h i c h  w i l l  
c o m p r i s e  a E u r o p e a n  c o n t i n u i n g  e d u c a t i o n  p r o g r a m m e  in 
P r o d u c t i o n  E n g i n e e r i n g  d e v e l o p e d  f o r  d i s t a n c e  l e a r n i n g .  
U n i v e r s i t i e s  p a r t i c i p a t i n g  w i l l  e v a l u a t e  t h e  p o s s i b i l i t y  o f  
s t u d e n t  a n d  p e r s o n n e l  e x c h a n g e  w i t h  i n d u s t r y  o n  a 
t r a n s n a t i o n a l  b a s i s .  E n g i n e e r i n g  f e d e r a t i o n s  a n d  
e n t e r p r i s e s  w i l l  a l s o  p r o m o t e  t h e  e x c h a n g e  o f  s t u d e n t s  a n d  
p e r s o n n e l .
U n d e r  C O M E T T  I, 3 2 9  j o i n t  c o n t i n u i n g  t r a i n i n g  p r o j e c t s  a n d  
m u l t i n a t i o n a l  i n i t i a t i v e s  t o  d e v e l o p  m u l t i m e d i a  t r a i n i n g  
s y s t e m s  w e r e  s u p p o r t e d . 51 I n  1 9 9 0  a f u r t h e r  1 2 4  S t r a n d  C a  
p r o j e c t s ,  1 9 2  S t r a n d  C b  p r o j e c t s ^  a n d  27 p i l o t  p r o j e c t s  
w e r e  a c c e p t e d . 53 I n  1 9 9 1  t h e r e  w a s  n o  c a l l  f o r  a p p l i c a t i o n  
f o r  j o i n t  t r a i n i n g  p r o j e c t s  o r  f o r  p i l o t  p r o j e c t s .  I n  1 9 9 2  
a p p l i c a t i o n s  w e r e  r e c e i v e d  f o r  n e a r l y  3 , 0 0 0  s h o r t  t r a i n i n g  
c o u r s e s ,  o f  w h i c h  1 , 4 0 0  w e r e  s e l e c t e d  f o r  C o m m u n i t y  
f u n d i n g .  5“
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T h i s  e l e m e n t  is i n t e n d e d  t o  a s s i s t  t h e  C o m m i s s i o n  in 
p r o m o t i n g  t h e  e x c h a n g e  o f  e x p e r i e n c e  a n d  i d e a s  t h r o u g h o u t  
t h e  C o m m u n i t y .
A c t i v i t i e s  i n c l u d e  s u p p o r t  f o r  p r e - p r o j e c t  v i s i t s  o r  
m e e t i n g s ;  s t r u c t u r a l  e x c h a n g e  o f  i n f o r m a t i o n  a n d  e x p e r i e n c e  
p a r t i c u l a r l y  t h r o u g h  t h e  c r e a t i o n  o f  C O M E T T  I n f o r m a t i o n  
C e n t r e s  l i n k i n g  p r o j e c t s  b y  e l e c t r o n i c  m a i l ;  a n d  c o n t i n u i n g  
e v a l u a t i o n  o f  t h e  p r o g r a m m e .
C o m m u n i t y  f u n d i n g  u n d e r  C O M E T T  is, w i t h  s o m e  m i n o r  
e x c e p t i o n s , ss a l l o c a t e d  o n  t h e  p r i n c i p l e  o f  c o s t - s h a r i n g  
b e t w e e n  t h e  C o m m u n i t y  a n d  t h o s e  u n d e r t a k i n g  t h e  p r o j e c t .  
T h e  C o m m u n i t y  a l s o  s p e c i f i e s  t h e  m a x i m u m  a m o u n t  w h i c h  c a n  b e  
p r o v i d e d  f o r  e a c h  p r o j e c t .  P r o j e c t s  a r e  s u b m i t t e d  b y  
a p p l i c a n t s  i n  r e s p o n s e  t o  a c a l l  f o r  p r o p o s a l s . 55 
A p p l i c a t i o n s  a r e  t h e n  c o n s i d e r e d  b y  t h e  C o m m i s s i o n  o n  t h e i r  
m e r i t s  a n d  a s s e s s e d  i n  t e r m s  o f  t h e i r  p o t e n t i a l  i n  m e e t i n g  
t h e  o b j e c t i v e s  o f  t h e  C O M E T T  p r o g r a m m e .
T h e  T a s k  F o r c e  f o r  H u m a n  R e s o u r c e s ,  E d u c a t i o n ,  T r a i n i n g  & 
Y o u t h  (T F H R E T Y ) is r e s p o n s i b l e  f o r  t h e  i m p l e m e n t a t i o n  o f  t h e  
p r o g r a m m e .  I t  is a s s i s t e d  b y  a C O M E T T  c o m m i t t e e , 57 E x p e r t ' s  
G r o u p , 58 T e c h n i c a l  A s s i s t a n c e  O f f i c e 59 a n d  I n f o r m a t i o n  
C e n t r e s  .so
2.5 Strand D: Complementary measures
3. COMETT's achi evements
C O M E T T ' s  m o s t  s i g n i f i c a n t  a c h i e v e m e n t  is t h e  b u i l d i n g  u p  o f  
a  b a s e  f o r  c o o p e r a t i o n  i n  t r a i n i n g  b e t w e e n  h i g h e r  e d u c a t i o n  
a n d  i n d u s t r y .  T h e  l a r g e  n u m b e r  o f  a p p l i c a t i o n s  s h o w  t h a t  
u n i v e r s i t i e s  a n d  i n d u s t r i e s  a r e  a n x i o u s  t o  p a r t i c i p a t e  i n  
t h e  c r e a t i o n  o f  t h i s  b a s e .  D u r i n g  t h e  t h r e e  y e a r s  o f  C O M E T T  
I ( 1 9 8 7 - 1 9 8 9 ) ,  m o r e  t h a n  5 0 0 0  p r o j e c t s  w e r e  s u b m i t t e d . 5* 
I n  1 9 9 0  a f u r t h e r  2 , 3 0 0  p r o j e c t s  w e r e  s u b m i t t e d  ( i n c l u d i n g
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1 5 6  p r o j e c t s  f r o m  t h e  E F T A  c o u n t r i e s ) a n d  i n  1 9 9 1  4 14. 
T h e  1 9 9 2  r e p o r t  o n  t h e  r e s u l t s  o f  C O M E T T  I (COMETT Catalogue 
of Outputs) p r o v i d e s  k e y  i n f o r m a t i o n :  " m o r e  t h a n  1 2 0 0
t r a i n i n g  c o u r s e s  p r o v i d e d  m o r e  t h a n  5 6 , 0 0 0  t r a i n i n g  h o u r s  
a n d  r e a c h e d  o v e r  3 0 , 0 0 0  h i g h l y  q u a l i f i e d  s t a f f  t h r o u g h o u t  
t h e  E u r o p e a n  C o m m u n i t y " ® *
I t  i s  d i f f i c u l t  t o  m e a s u r e  t h e  v a l u e  a n d  e f f e c t i v e n e s s  o f  
p l a c e m e n t s ,  f e l l o w s h i p s ,  a n d  c o u r s e s  f o r  o r g a n i s a t i o n s ,  
c o n s i d e r i n g  t h a t  m o s t  o f  t h e  d o c u m e n t a t i o n  p r o d u c e d  b y  t h e  
T a s k  F o r c e  a n d  t h e  C O M E T T  T e c h n i c a l  A s s i s t a n c e  O f f i c e  i s  
d e s c r i p t i v e ,  s h o w i n g  t h e  p o p u l a r i t y  a n d  i m p a c t  o f  t h e  
p r o g r a m m e  i n  t e r m s  o f  t h e  n u m b e r  o f  p l a c e m e n t s ,  f e l l o w s h i p s  
a n d  c o u r s e s  s u p p o r t e d .  T h e s e  C O M E T T  r e p o r t s  i n c l u d e  t h e  
Final Report of the Commission on COMETT J ® 5  t h e  Report of 
1990 Activities® 6 t h e  Report of 1991 A c t i v i t i e s a n d  t h e  
COMETT Catalogue of Outputs (1992) ® a In  a d d i t i o n  t o  t h e s e  
i n t e r n a l  r e p o r t s ,  C O M E T T  h a s  b e e n  s u b j e c t  t o  t w o  e x t e r n a l  
e v a l u a t i o n s .  T h e  f i r s t  e v a l u a t i o n  o f  C O M E T T  I w a s  c a r r i e d  
o u t  b y  a j o i n t  t e a m  f r o m  C o o p e r s  & L y b r a n d ,  C & L  B e l m o n t  a n d  
t h e  S c i e n c e  P o l i c y  R e s e a r c h  U n i t  a t  t h e  U n i v e r s i t y  o f  
S u s s e x ® 9 T h e  e v a l u a t i o n  c o m m e n c e d  i n  D e c e m b e r  1 9 8 8  a n d  a 
f i n a l  r e p o r t  w a s  p r e s e n t e d  i n  A p r i l  1 9 8 9 .
T h e  t e r m s  o f  r e f e r e n c e  f o r  t h e  e v a l u a t i o n  r e q u i r e d  t h e  
c o n s u l t a n t s  t o  c a r r y  o u t  :
" a n  e v a l u a t i o n  o f  t h e  m e t h o d s  a n d  p r o c e d u r e s  f o r  
i m p l e m e n t i n g  t h e  C O M E T T  p r o g r a m m e ;  a n  e v a l u a t i o n  o f  t h e  
d e v e l o p m e n t  o f  t h e  C O M E T T  I p r o j e c t s  s e l e c t e d  i n  1 9 8 7  i n  t h e  
l i g h t  o f  b o t h  t h e  g e n e r a l  a n d  t h e  S t r a n d - s p e c i f i c  o b j e c t i v e s  
o f  t h e  p r o g r a m m e ;  a n d  a n  e v a l u a t i o n  o f  t h e  i n i t i a l  i m p a c t  o f  
t h e  p r o g r a m m e  " . ™
A  p o s t a l  q u e s t i o n n a i r e  w a s  m a i l e d  t o  a l l  1 9 8 7  p r o j e c t  
p a r t i c i p a n t s .  I n - d e p t h  c a s e  s t u d i e s  w e r e  a l s o  c a r r i e d  o u t .  
C o n c l u s i o n s  w e r e ,  o n  t h e  w h o l e ,  v e r y  e n c o u r a g i n g .  T h e  
c o n s u l t a n t s  f o u n d  t h a t  m a n y  p r o j e c t s  w o u l d  n o t  h a v e  b e e n  
p o s s i b l e  w i t h o u t  C O M E T T .  T h e  s t u d y  c o n f i r m e d  t h a t  " C O M E T T  
h a d  e x e r c i s e d  a p o w e r f u l  i n f l u e n c e  i n  a l e r t i n g  t h e
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e d u c a t i o n a l  s e c t o r  a n d ,  t o  a l e s s e r  e x t e n t ,  i n d u s t r y  t o  t h e  
b e n e f i t s  o f  t r a i n i n g  i n  a C o m m u n i t y  a n d  c o o p e r a t i v e  
f r a m e w o r k " . 7* T h e  e v a l u a t o r s  h i g h l i g h t e d  t h e  l i m i t e d
i n d u s t r i a l  i n v o l v e m e n t  i n  t h e  p r o g r a m m e ,  a n d  c a l l e d  f o r  
g r e a t e r  p r o g r a m m e  r a t i o n a l i s a t i o n  i n  t h e  d e s i g n  o f  C O M E T T  
II? " t h e  n e x t  s t a g e s  o f  t h e  p r o g r a m m e  n e e d  t o  b e  m o r e  
s t r e a m l i n e d ,  a n d  t h e  p r o g r a m m e  n e e d s  t o  p r e s e n t  a c l e a r e r  
a n d  s i m p l e r  i m a g e  i n  o r d e r  t o  e n c o u r a g e  g r e a t e r  
p a r t i c i p a t i o n  b y  i n d u s t r y " . 72
I n  J u n e  1 9 9 0  t h e  C o m m i s s i o n  i s s u e d  a C a l l  f o r  T e n d e r  f o r  a 
s e c o n d  e x t e r n a l  e v a l u a t i o n  o f  t h e  C O M E T T  p r o g r a m m e .  T h i s  
e v a l u a t i o n ,  c o n d u c t e d  b y  E C O T E C  r e s e a r c h , 72 r e s u l t e d  i n  a 
r e p o r t  t o  t h e  C o m m i s s i o n  i n  A u g u s t  1 9 9 1 .  T h e  e v a l u a t i o n  
c o v e r e d  t h e  l a s t  t w o  y e a r s  o f  C O M E T T  I ( 1 9 8 8 - 1 9 8 9 )  a n d  t h e  
e a r l y  s t a g e s  o f  C O M E T T  II ( 1 9 9 0 - 1 9 9 1 ) .  E C O T E C  e x a m i n e d  t h e  
p e r f o r m a n c e  o f  C O M E T T ,  f o c u s i n g  o n  s u c h  i s s u e s  a s  i t s  
s u p p o r t  f o r  u n i v e r s i t y - i n d u s t r y  c o o p e r a t i o n  w i t h i n  t h e  
c o n t e x t  o f  r e g i o n a l  d e v e l o p m e n t  i n  t h e  C o m m u n i t y ,  b o t h  
t h r o u g h  t h e  c r e a t i o n  o f  u n i v e r s i t y - e n t e r p r i s e  n e t w o r k s  a n d  
w i t h i n  t h e  s e c t o r a l  c o n t e x t  o f  i n d u s t r i a l  d e v e l o p m e n t  a n d
i n t e r a c t i o n  w i t h  C o m m u n i t y  R  & D. T h e  a u t h o r s  p r a i s e  
C O M E T T ' s  a c h i e v e m e n t s ,  f i n d i n g  t h a t  "a h i g h  p r o p o r t i o n  o f  
t h e  p r o j e c t s  e x a m i n e d  i n  t h e  s t u d y  a n d  u n d e r t a k e n  w i t h i n  
C O M E T T  I h a d  m e t  t h e i r  o b j e c t i v e s . "7“ C o m m e n t i n g  o n  t h e
C O M E T T  s e c t o r a l  n e t w o r k ,  t h e  r e p o r t  s t a t e d  t h a t  " C O M E T T  h a s  
h e l p e d  e s t a b l i s h  a d i v e r s e  r a n g e  o f  s e c t o r a l  U E T P s  w h i c h  
h a v e  p r o m o t e d  a h i g h  m e a s u r e  a n d  v a r i e t y  o f  u n i v e r s i t y -  
e n t e r p r i s e  c o o p e r a t i o n ,  p a r t i c u l a r l y  t r a n s n a t i o n a l  
c o o p e r a t i o n " . 7 5  on s k i l l s  n e e d s ,  t r a i n i n g  a n d  t r a i n i n g
p r o d u c t s ,  t h e  r e p o r t  c o n c l u d e d  t h a t  t h e  w o r k  o f  t r a i n i n g  
n e e d s  a n a l y s i s  h a d  h e l p e d  i m p r o v e  c o m m u n i c a t i o n  b e t w e e n
e m p l o y e r s  a n d  u n i v e r s i t y  t r a i n e r s .  T h e  t r a n s n a t i o n a l  
e x c h a n g e  of s t u d e n t s  w a s  s e e n  t o  h a v e  " c o n t r i b u t e d  s t r o n g l y  
t o  u n i v e r s i t y  e n t e r p r i s e  c o o p e r a t i o n  a n d  t h e  d e v e l o p m e n t  o f  
t r a n s n a t i o n a l  n e t w o r k s " . 75 H o w e v e r ,  E C O T E C  n o t e d  t h e  
i m b a l a n c e  in  s t u d e n t  f l o w s ,  a n d  i d e n t i f i e d  t h e  n e e d  t o  
e n c o u r a g e  m o r e  p l a c e m e n t s  i n  t h e  l e s s  e c o n o m i c a l l y  a d v a n c e d  
M e m b e r  S t a t e s .
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T h r e e  r e c o m m e n d a t i o n s  w e r e  m a d e  b y  E C O T E C  t o  t h e  C o m m i s s i o n ,  
t h e  G o v e r n m e n t s  of p a r t i c i p a n t  c o u n t r i e s ,  a n d  t h e  U E T P s .  
T h e  C o m m i s s i o n  w a s  a d v i s e d  " t o  g i v e  e m p h a s i s  t o  t h e  
d e v e l o p m e n t  o f  s e c t o r a l  C O M E T T  a c t i v i t y ,  p a r t i c u l a r l y  w h e r e  
t h i s  a c t i v i t y  is r e s p o n s i v e  t o  t h e  e m e r g e n c e  o f  E u r o p e a n -  
w i d e  t r a i n i n g  n e e d s  i n  a d v a n c e d  t e c h n o l o g y " ,77 a n d  " t o  
a s s i s t  t h e  d e v e l o p m e n t  o f  m e a s u r e s  f o r  i m p r o v i n g  t h e  
d i s s e m i n a t i o n  o f  C o m m i s s i o n  f u n d e d  r e s e a r c h  a n d  d e v e l o p m e n t  
t h r o u g h  a d v a n c e d  t e c h n o l o g y  t r a i n i n g " .  ?a
T h e  C o m m i s s i o n  n o t e d  t h e  o b s e r v a t i o n s  o f  C o o p e r s  & L y b r a n d  
e t  al, a n d  w e l c o m e d  E C O T E C ' s  r e c o m m e n d a t i o n s  . 7 9 i n  1 9 9 1 ,  
t h e  C o m m i s s i o n  l a u n c h e d  a s e r i e s  o f  a c t i o n s  k n o w n  as 
positive actions, t h e  f i r s t  t a s k  o f  w h i c h  w a s  t o  a n a l y s e  t h e  
w e a k n e s s e s  i n  t h e  d e v e l o p m e n t  o f  t h e  C O M E T T  n e t w o r k  a n d ,  o n  
t h e  b a s i s  o f  t h i s  a n a l y s i s ,  t o  i d e n t i f y  a c t i o n s  t h a t  w o u l d  
s t r e n g t h e n  a n d  e n h a n c e  t h e  r e g i o n a l  a n d  s e c t o r a l  U E T P  
n e t w o r k .  C e r t a i n  a c t i o n s  w e r e  i m p l e m e n t e d  a t  E u r o p e a n  l e v e l  
w h i l e  o t h e r s  c o n c e n t r a t e d  o n  i n d i v i d u a l  c o u n t r i e s ,  w h e r e  t h e  
positive actions a i m e d  t o  i d e n t i f y  s t r u c t u r a l  a n d  f u n c t i o n a l  
p r o b l e m s  i n  t h e  i m p l e m e n t a t i o n  o f  C O M E T T .  W i t h i n  t h e  
positive actions, t h r e e  p r o j e c t s  w e r e  s u p p o r t e d  t o  e x a m i n e  
a n d  i m p r o v e  i n d u s t r i a l  p a r t i c i p a t i o n  in t h e  P r o g r a m m e .  T h e  
f i r s t  c o n c e n t r a t e d  o n  t h e  i m p r o v e m e n t  o f  B e l g i a n ,  D a n i s h  a n d  
D u t c h  i n d u s t r i a l  p a r t i c i p a t i o n  i n  C O M E T T ;  t h e  s e c o n d  
c o n c e r n e d  w i t h  t h e  i m p r o v e m e n t  o f  S M E  p a r t i c i p a t i o n  f r o m  
I c e l a n d ;  t h e  t h i r d  c o n c e n t r a t e d  o n  i n c r e a s i n g  i n d u s t r i a l  
p a r t i c i p a t i o n  f r o m  N o r t h e r n  S w e d e n .
I n  J u n e  1 9 9 2 ,  t h e  C o m m i s s i o n  i s s u e d  a n o t i c e  o f  I n v i t a t i o n  
t o  T e n d e r  f o r  a f u r t h e r  e v a l u a t i o n  o f  C O M E T T . T h e  m a i n  
o b j e c t i v e  o f  t h i s  e v a l u a t i o n  w i l l  b e  t o  e x a m i n e  t h e  
p e r f o r m a n c e  o f  C O M E T T  II w i t h  r e f e r e n c e  t o  t h e  p r o g r a m m e  
o b j e c t i v e s .  T h e  e v a l u a t i o n  r e p o r t  is e x p e c t e d  t o  b e  
f o r w a r d e d  t o  t h e  C o m m i s s i o n  i n  t h e  l a t t e r  h a l f  o f  1 9 9 3 .
C O M E T T ,  t h o u g h  t h e  p r i n c i p a l  p r o g r a m m e  in  t h e  e d u c a t i o n  a n d  
t r a i n i n g  f i e l d  f o r  t e c h n o l o g y ,  is n o t  t h e  o n l y  C o m m u n i t y  
p r o g r a m m e  c o n c e r n e d  w i t h  i m p r o v i n g  t h e  s t o c k  a n d  q u a l i t y  of
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h i g h l y  q u a l i f i e d  m a n p o w e r  . «* M a n y  o f  t h e  s p e c i f i c
p r o g r a m m e s  u n d e r  t h e  F r a m e w o r k  p r o g r a m m e s  ( A p p e n d i x  IX) 
h a v e  s o m e  c o m p o n e n t  o f  t r a i n i n g  a n d  h u m a n  r e s o u r c e  
d e v e l o p m e n t .  T h e  t h i r d  F r a m e w o r k  p r o g r a m m e  p r o v i d e s  f o r  s i x  
a c t i v i t i e s ,  c o v e r i n g  a n u m b e r  o f  s p e c i f i c  p r o g r a m m e s .  T h e s e  
a r e  I n f o r m a t i o n  a n d  C o m m u n i c a t i o n  T e c h n o l o g i e s ;  I n d u s t r i a l  
a n d  M a t e r i a l s  T e c h n o l o g i e s ;  E n v i r o n m e n t ;  L i f e  S c i e n c e s  a n d  
T e c h n o l o g i e s ;  E n e r g y ;  a n d  H u m a n  C a p i t a l  a n d  M o b i l i t y .  T h e  
f i r s t  o f  t h e  a b o v e  i n c l u d e s  t h e  E S P R I T  V L S I  T r a i n i n g  A c t i o n  
d i s c u s s e d  b e l o w .  T w o  o t h e r  p r o g r a m m e s  w i t h i n  t h e  F r a m e w o r k  
p r o g r a m m e  c o n c e r n e d  w i t h  e d u c a t i o n  a n d  t r a i n i n g  a r e  D E L T A  
( D e v e l o p i n g  E u r o p e a n  L e a r n i n g  t h r o u g h  T e c h n o l o g i c a l  A d v a n c e )  
a n d  t h e  H u m a n  C a p i t a l  a n d  M o b i l i t y  a c t i o n .  D E L T A ,  in 
a d d i t i o n  t o  p r o m o t i n g  t h e  d e s i g n  o f  c o m p u t e r i s e d  t e a c h i n g  
e q u i p m e n t ,  h a s  s u p p o r t e d  t r a i n i n g  p r o j e c t s  i n  t h e  m u l t i m e d i a  
f i e l d  a n d  h a s  l o o k e d  i n t o  t h e  d e v e l o p m e n t  o f  a E u r o p e a n  
n e t w o r k  o f  o p e n  u n i v e r s i t i e s ,  b a s e d  o n  t h e  e x i s t i n g  n e t w o r k  
a n d  i n  p a r t i c u l a r  o n  E A D T U  ( t h e  E u r o p e a n  A s s o c i a t i o n  o f  
D i s t a n c e  T e a c h i n g  U n i v e r s i t i e s ) . T h e  H u m a n  C a p i t a l  a n d  
M o b i l i t y  a c t i o n  is c o n c e r n e d  w i t h  i n c r e a s i n g  h u m a n  r e s o u r c e s  
in r e s e a r c h  a n d  t e c h n o l o g i c a l  d e v e l o p m e n t .  A p p e n d i c e s  X I V  
a n d  X V  d e s c r i b e  b o t h  p r o g r a m m e s .
4. E S P R I T  V e r y  L a r g e  S c a l e  I n t e g r a t e d  ( V L S I )  D e s i g n  T r a i n i n g  
A c t i o n
T h e  E S P R I T  V L S I  A c t i o n  w a s  l a u n c h e d  b y  D i r e c t o r a t e  G e n e r a l  
X I I I  ( T e l e c o m m u n i c a t i o n s ,  I n f o r m a t i o n  I n d u s t r i e s  a n d  
I n n o v a t i o n )  o f  t h e  C o m m i s s i o n  i n  1 9 8 9 ,  i n  r e s p o n s e  t o  t h e  
g r o w i n g  n e e d  f o r  e n g i n e e r s  c a p a b l e  o f  d e s i g n i n g  v e r y  l a r g e  
s c a l e  i n t e g r a t e d  m i c r o e l e c t r o n i c  c i r c u i t s .  T h i s  s h o r t a g e  o f  
V L S I  d e s i g n e r s  b e c a m e  e v i d e n t  i n  t h e  l a t e  1 9 8 0 s  w h e n  t h e  
n u m b e r  o f  s p e c i a l i s t  c h i p  d e s i g n e r s  e n t e r i n g  t h e  j o b - m a r k e t  
t h r o u g h o u t  t h e  C o m m u n i t y  b a r e l y  r e a c h e d  1 5 0 0  p e r  y e a r .  M a n y
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n a t i o n a l  p r o g r a m m e s  w e r e  s e t  u p  t o  r e m e d y  t h e  s i t u a t i o n , 82 
b u t  t h e  p r o b l e m  c o u l d  n o t  b e  s o l v e d  o n  a n a t i o n a l  s c a l e .
I n  G r e n o b l e ,  o n  3 O c t o b e r  1 9 8 6 ,  r e p r e s e n t a t i v e s  o f  e i g h t  
E u r o p e a n  I T  i n s t i t u t e s  u r g e d ,  i n  a  m e m o r a n d u m  o n  t h e  
t r a i n i n g  a s p e c t s  o f  i n t e g r a t e d  c i r c u i t  d e s i g n  i n  E u r o p e ,  
t h a t  u n n e c e s s a r y  d u p l i c a t i o n  s h o u l d  b e  a v o i d e d  a n d  c a l l e d  
f o r  a u n i t e d  e f f o r t  t o  p r o v i d e  w e l l - t r a i n e d  s p e c i a l i s t s .  
T h e  C o m m i s s i o n  r e s p o n d e d  b y  c r e a t i n g  t h e  V L S I  s c h e m e ,  a n d  
a l l o c a t e d  1 3 . 5  M E C U  t o  t r a i n  3 0 0 0  s t u d e n t s  p e r  y e a r  i n  V L S I  
d e s i g n . 83 T h e  s c h e m e  i s  s e e n  a s  a v i t a l  i n v e s t m e n t  i n  t h e  
f u t u r e  o f  E u r o p e .  C u s t o m i s i n g  a c h i p  r e q u i r e s  c o n s i d e r a b l e  
s k i l l  b a s e d  o n  a g o o d  d e a l  o f  e x p e r i e n c e  a n d  t h i s  h u m a n  
f a c t o r  is b e c o m i n g  m o r e  a n d  m o r e  i m p o r t a n t .  T o  r e m a i n  
c o m p e t i t i v e ,  a n  e c o n o m y  n e e d s  t o  m a i n t a i n  a b r e a t h t a k i n g  
p a c e  o f  i n n o v a t i o n ,  e s p e c i a l l y  i n  m i c r o c h i p  t e c h n o l o g y ,  a n d  
t o  i n n o v a t e ,  n e e d s  t o  c o n s t a n t l y  r e p l e n i s h  i t s  r e s e r v o i r  o f  
s k i l l e d  d e s i g n  e n g i n e e r s .
T h e  o v e r a l l  o b j e c t i v e  o f  t h e  V L S I  D e s i g n  T r a i n i n g  A c t i o n  is 
t o  p r o v i d e  a s o l i d  b a s i s  a t  E u r o p e a n  l e v e l  f o r  t h e  t r a i n i n g  
o f  h i g h l y  q u a l i f i e d  V L S I  d e s i g n e r s .  S p e c i a l i s t s  t r a i n e d  i n  
t h i s  w a y  a r e  t h e n  e x p e c t e d  t o  a p p l y  t h e i r  k n o w l e d g e  t o  t h e  
t a s k  o f  a d a p t i n g  m i c r o e l e c t r o n i c s  t o  n e w  a d v a n c e d  p r o c e s s e s ,  
p r o d u c t s  a n d  s e r v i c e s  i n  i n d u s t r y .
A  C a l l  f o r  T e n d e r  w a s  i s s u e d  b y  t h e  C o m m i s s i o n  t o  s e l e c t  
u n i v e r s i t i e s  a n d  p o l y t e c h n i c s  t o  t a k e  p a r t  i n  t h e  s c h e m e ,  
a n d  t o  s e l e c t  s e r v i c e  o r g a n i s a t i o n s  t o  s e r v e  t h e  
u n i v e r s i t i e s  a n d  p o l y t e c h n i c s .a-* T h e  t e n d e r i n g  d o c u m e n t a t i o n  
p r o d u c e d  b y  D G  X I I I  s p e c i f i e d  t h e  f u n c t i o n s  o f  t h e  s e r v i c e  
o r g a n i s a t i o n s . 85 F i v e  l e a d i n g  I T  i n s t i t u t e s  f r o m  d i f f e r e n t  
M e m b e r  S t a t e s  w e r e  s e l e c t e d , 86 f o r m i n g  E U R O C H I P  t h e  s e r v i c e  
o r g a n i s a t i o n  o f  t h e  V L S I  a c t i o n .  E U R O C H I P ' s  r o l e  i s  t o  
p r o v i d e  a n  i n t e r f a c e  b e t w e e n  t h e  a c a d e m i c  i n s t i t u t i o n s  a n d  
t h e  s u p p l i e r s  o f  h a r d w a r e ,  s o f t w a r e  a n d  c i r c u i t s .  E U R O C H I P  
a c t s  a s  a b r o k e r  f o r  a n u m b e r  o f  t e c h n o l o g i e s ,  i n c l u d i n g  
d i g i t a l  a n d  a n a l o g  C M O S ,  a d v a n c e d  C M O S ,  B I C M O S ,  a n d  G a l l i u m  
A r s e n i d e ;  a d i s t r i b u t o r  o f  s o f t w a r e ,  a n d  a t r a i n e r ,
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o r g a n i s i n g  c o u r s e s 87 a n d  w o r k s h o p s . 88 A  E U R O C H I P  s e c r e t a r i a t  
h a s  b e e n  s e t  u p  a t  t h e  G e r m a n  N a t i o n a l  R e s e a r c h  C e n t r e  f o r  
C o m p u t e r  S c i e n c e ,  t o  t a k e  c a r e  o f  t h e  a d m i n i s t r a t i v e  n e e d s  
o f  t h e  s e r v i c e  o r g a n i s a t i o n ,  a n d  o v e r a l l  s u p e r v i s i o n  a n d  
a d v i c e  is  p r o v i d e d  b y  a S t e e r i n g  B o a r d ,  w h i c h  i n c l u d e s  
m e m b e r s  f r o m  i n d u s t r y  a n d  a c a d e m i a .
A n y  a c a d e m i c  i n s t i t u t i o n  f r o m  E C  o r  E F T A  c o u n t r i e s  m a y  j o i n  
t h e  s c h e m e  f o r  a o n c e  o f f  f e e  o f  3 K E C U .  P a r t i c i p a n t s  m u s t  
b e  a b l e  t o  p r o v i d e  a h i g h  q u a l i t y  e d u c a t i o n a l  p r o g r a m m e  i n  
V L S I  d e s i g n .  T h e  a c a d e m i c  i n s t i t u t i o n s  s e l e c t e d  f o r  s u p p o r t  
m a y  b e  P a r t i c i p a t i n g  I n s t i t u t i o n s  ( P i s ) ,  A s s o c i a t e d  
I n s t i t u t i o n s  (AIs) o r  O t h e r  I n s t i t u t i o n s  ( O Is). 
P a r t i c i p a t i n g  I n s t i t u t i o n s  f o r m  a  k e r n e l  o f  58 i n s t i t u t i o n s  
s e l e c t e d  b y  t h e  C o m m i s s i o n .  T h e y  r e c e i v e  a d d i t i o n a l  
w o r k s t a t i o n s ,  t e s t  e q u i p m e n t ,  C A D  s o f t w a r e ,  a c c e s s  t o  c h i p  
m a n u f a c t u r e  a n d  s u p p o r t  f o r  a l e c t u r e r  p o s t .  A s s o c i a t e d  
I n s t i t u t i o n s  f o r m  a g r o u p  o f  60 i n s t i t u t i o n s  s e l e c t e d  b y  t h e  
C o m m i s s i o n  t o  r e c e i v e  a c c e s s  t o  c h i p  m a n u f a c t u r e .  T h e y  a l s o  
r e c e i v e  s p e c i a l  c o n d i t i o n s  o n  C A D  s o f t w a r e ,  w o r k s t a t i o n s  a n d  
t e s t  e q u i p m e n t  o n  a p a y i n g  b a s i s ,  v i a  t h e  E U R O C H I P  S e r v i c e  
O r g a n i s a t i o n .  O t h e r  I n s t i t u t i o n s  o n  a n  i n d i v i d u a l  b a s i s  m a y  
h a v e  a c c e s s  t o  c h i p  m a n u f a c t u r e ,  C A D  s o f t w a r e ,  w o r k s t a t i o n s  
a n d  t e s t  e q u i p m e n t  v i a  E U R O C H I P  o n  a p a y i n g  b a s i s .  
P a r t i c i p a n t s  a l s o  r e c e i v e  c o p i e s  o f  " E U R O C H I P  I n f o r m a t i o n "  a 
n e w s l e t t e r  w h i c h  g i v e s  d e t a i l s  o f  c o u r s e s ,  w o r k s h o p s ,  a n d  
o t h e r  e v e n t s .
Figure 1.8
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S i n c e  i t s  i n c e p t i o n  i n  O c t o b e r  1 9 8 9 ,  t h e  s c h e m e  h a s  
d e v e l o p e d  f r o m  a p i l o t  s c h e m e  of  a b o u t  5 0  a c a d e m i c  
i n s t i t u t i o n s  t o  a n  o p e r a t i o n  p r o v i d i n g  V L S I  t r a i n i n g  s u p p o r t  
f o r  m o r e  t h a n  2 5 0  u n i v e r s i t i e s  a n d  p o l y t e c h n i c s  t h r o u g h o u t  
t h e  C o m m u n i t y ® 9 S o m e  5 0 0  a g r e e m e n t s  h a v e  b e e n  c o n c l u d e d  
b e t w e e n  E U R O C H I P ,  a c a d e m i c  i n s t i t u t i o n s  a n d  i n d u s t r i a l  
v e n d o r s .  U p  t o  J u l y  1 9 9 1 ,  9 0 0  C o m p u t e r  A i d e d  D e s i g n  (CAD) 
s o f t w a r e  p a c k a g e s  h a d  b e e n  i n s t a l l e d .  S o m e  80  w o r k s t a t i o n s  
a n d  i n t e g r a t e d  c i r c u i t  (IC) t e s t e r s  h a d  b e e n  p r o v i d e d  t o  
s e l e c t e d  a c a d e m i c  i n s t i t u t i o n s  a n d  a f u r t h e r  3 0 0  s t a t i o n s  
h a d  b e e n  b o u g h t  b y  t h e  i n s t i t u t i o n s  u n d e r  a s p e c i a l  d i s c o u n t  
s c h e m e  o f f e r e d  b y  s u p p l i e r s  t o  t h o s e  t a k i n g  p a r t  i n  t h e
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A s  r e g a r d s  t r a i n i n g ,  b y  t h e  e n d  of 1 9 9 1  m o r e  t h a n  5 0 0 0  
s t u d e n t s  h a d  b e e n  t r a i n e d  i n  V L S I  d e s i g n ,  5 0 0  m o r e  t h a n  t h e  
t a r g e t e d  n u m b e r ;  a f u r t h e r  3 2 0  a c a d e m i c  i n s t r u c t o r s  w e r e  
t r a i n e d  i n  t h e  u s e  o f  C A D  s o f t w a r e .  T h e  s c h e m e ' s  
c o n t r i b u t i o n  t o  u n d e r g r a d u a t e  as  w e l l  a s  p o s t g r a d u a t e  
t r a i n i n g  is i l l u s t r a t e d  b y  t h e  4 0 0  r e p o r t s  p r o d u c e d  
f o l l o w i n g  t h e  a b o v e  c o u r s e s . 9* U n i v e r s i t i e s  a r e  e a g e r  t o  
s h o w  w h a t  p a r t i c i p a t i o n  h a s  m e a n t  f o r  t h e m .  A t  a w o r k s h o p  
h e l d  i n  t h e  A u t u m n  o f  1 9 9 2 ,  U n i v e r s i t y  C o l l e g e  L o n d o n  s t a t e d  
t h a t  t h e  E U R O C H I P  i n i t i a t i v e  h a d  b e e n  " i n v a l u a b l e  i n  
f a c i l i t a t i n g  c h a n g e  i n  t h e  V L S I  d e s i g n  c o u r s e s  a t  U C L " , 92 
M o s t  o f  t h e  a v a i l a b l e  V L S I  d o c u m e n t a t i o n  d e s c r i b e s  t h e  
i m p a c t  t h e  p r o g r a m m e  h a s  h a d  in s t a t i s t i c a l  t e r m s .  N o  
e v a l u a t i o n  h a s  b e e n  c a r r i e d  o u t  t o  d a t e ,  a l t h o u g h  o n e  is 
p e n d i n g .  T h e  p r o j e c t  w a s  r e n e w e d  i n  O c t o b e r  1 9 9 1  f o r  a 
s e c o n d  p h a s e  o f  t h r e e  y e a r s .
action.9<®
5. T h e  E u r o p e a n  C o m m u n i t y ' s  c o m m i t m e n t  t o  e d u c a t i o n  a n d  
t r a i n i n g .
S i n c e  t h e  l a t t e r  h a l f  o f  t h e  1 9 8 0 s ,  a s  t h i s  C h a p t e r  h a s  
s h o w n ,  E u r o p e ' s  p o l i c y m a k e r s  h a v e  e m p h a s i s e d  t h e  i m p o r t a n t  
r o l e  p l a y e d  b y  t h e  h i g h e r  e d u c a t i o n  a n d  t r a i n i n g  s e c t o r s  i n  
m e e t i n g  t h e  n e e d  f o r  i n c r e a s e d  k n o w l e d g e  a n d  s k i l l s .  C O M E T T  
a n d  t h e  V L S I  T r a i n i n g  A c t i o n  w i t h i n  t h e  E S P R I T  p r o g r a m m e ,  a s  
e x p l a i n e d ,  a r e  t h e  t w o  p r i n c i p a l  p r o g r a m m e s  t a c k l i n g  
e d u c a t i o n  a n d  t r a i n i n g  i n  t h e  a d v a n c e d  t e c h n o l o g y  f i e l d .  
T h e  E u r o p e a n  C o m m u n i t y ' s  c o m m i t m e n t  t o  h i g h e r  e d u c a t i o n  a n d  
t r a i n i n g  d o e s  n o t  s t o p  t h e r e ,  h o w e v e r .  E u r o p e ' s
p o l i c y m a k e r s  h a v e  a l s o  b e e n  i n v o l v e d  i n  t h e  o r g a n i s a t i o n  o f  
w o r k s h o p s ,  c o n f e r e n c e s  a n d  i n  t h e  p r e p a r a t i o n  o f  r e p o r t s  o n  
t h e  s i t u a t i o n  o f  h i g h e r  e d u c a t i o n  i n  t h e  EC.
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I n  1 9 8 8  t h e  C o m m i s s i o n  m a d e  p r o p o s a l s  i n  i t s  m e d i u m - t e r m  
r e p o r t  o n  g u i d e l i n e s  f o r  e d u c a t i o n  a n d  t r a i n i n g  t o  i n i t i a t e  
a p r o c e s s  o f  r e f l e c t i o n  a n d  d i a l o g u e  o n  h i g h e r  e d u c a t i o n . 93 
T h i s  w a s  f o l l o w e d ,  i n  J u n e  1 9 8 9 ,  b y  a  w o r k s h o p  s p o n s o r e d  b y  
t h e  C o m m i s s i o n  a t  t h e  U n i v e r s i t y  o f  L o u v a i n  o n  " H i g h e r  
E d u c a t i o n  a n d  E u r o p e  a f t e r  1 9 9 2 " . D r a w i n g  o n  t h e  r e s u l t s  
o f  t h i s  w o r k s h o p ,  w i t h  t h e  s u p p o r t  o f  t h e  I t a l i a n  M i n i s t r y  
o f  U n i v e r s i t y  E d u c a t i o n  a n d  S c i e n t i f i c  a n d  T e c h n o l o g i c a l  
R e s e a r c h ,  a n d  i n  c o o p e r a t i o n  w i t h  t h e  E u r o p e a n  P a r l i a m e n t ,  
t h e  C o m m i s s i o n  o r g a n i s e d  i n  N o v e m b e r  1 9 9 0  a t  t h e  U n i v e r s i t y  
o f  S i e n a  a m a j o r  c o n f e r e n c e  o n  " H i g h e r  E d u c a t i o n  a n d  1 9 9 2  : 
p l a n n i n g  f o r  t h e  y e a r  2 0 0 0 " . 95 T h e  a i m  o f  t h e  c o n f e r e n c e  
w a s  t o  s h o w  h o w  d e v e l o p m e n t s  i n  h i g h e r  e d u c a t i o n  c o u l d  
c o n t r i b u t e  t o  E u r o p e a n  d e v e l o p m e n t ;  M e m b e r  S t a t e s  w e r e  
r e c o m m e n d e d  t o  e n c o u r a g e  i n c r e a s e d  p a r t i c i p a t i o n  i n  h i g h e r  
e d u c a t i o n  a n d  t o  i m p r o v e  c o l l a b o r a t i o n  w i t h  i n d u s t r y . 96
O n e  y e a r  l a t e r ,  t h e  C o m m i s s i o n  i s s u e d  a d i s c u s s i o n  d o c u m e n t ;  
Memorandum on Higher Education in the European Community 
w h i c h  o u t l i n e d  t h e  r o l e  o f  u n i v e r s i t i e s  a n d  o t h e r  h i g h e r  
e d u c a t i o n  i n s t i t u t i o n s  i n  t h e  d e v e l o p m e n t  o f  t h e  C o m m u n i t y  
a f t e r  1 9 9 2 .  T h e  m e m o r a n d u m ,  d e s i g n e d  t o  s t i m u l a t e  d i a l o g u e  
i n  h i g h e r  e d u c a t i o n , 98 a m o n g  o t h e r  e l e m e n t s  u n d e r l i n e s  t h e  
n e e d  f o r  a n e w  p a r t n e r s h i p  b e t w e e n  h i g h e r  e d u c a t i o n ,  
i n d u s t r y  a n d  t h e  p r o f e s s i o n s  t o  m e e t  t h e  t r a i n i n g  n e e d s  o f  
i n d u s t r y ,  p a r t i c u l a r l y  S M E s . 99 E v e n  g r e a t e r  w e i g h t  is  g i v e n  
t o  e d u c a t i o n  a n d  t r a i n i n g  b y  t h e  T r e a t y  o n  E u r o p e a n  U n i o n ,  
s i g n e d  a t  M a a s t r i c h t  o n  7 F e b r u a r y  19 9 2 . 199 T h e  T r e a t y  
i n c l u d e s  a C h a p t e r  o n  e d u c a t i o n  a n d  t r a i n i n g .  T h e s e  n e w  
a r t i c l e s 191 w i l l  p r o v i d e  a c l e a r  b a s i s  t o  c o n s o l i d a t e  a n d  
f u r t h e r  d e v e l o p  t h e  a c t i v e  c o l l a b o r a t i o n  w h i c h  h a s  
P r o g r e s s i v e l y  b e e n  e s t a b l i s h e d  b e t w e e n  e d u c a t i o n  a n d  
t r a i n i n g  s y s t e m s ,  a n d  w i l l  c o m p l e m e n t  m e a s u r e s  t a k e n  b y  t h e  
M e m b e r  S t a t e s  t o  p r o m o t e  t h e  q u a l i t y  o f  e d u c a t i o n  a n d  
t r a i n i n g  a n d  t o  d e v e l o p  a c o m m i t m e n t  t o  l i f e l o n g  l e a r n i n g .  
T h i s  n e w  c o m m i t m e n t  w i l l  e n c o u r a g e  f u r t h e r  t h e  p r o v i s i o n  of  
h i g h l y  q u a l i f i e d  m a n p o w e r ,  e s s e n t i a l  f o r  t h e  c o m p e t i t i v e n e s s  
o f  E u r o p e ' s  i n d u s t r y ,  a n d  t h e  I T  i n d u s t r y  in  p a r t i c u l a r .
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NOTES
* "The ECSC (European Coal and Steel Comiunity) Treaty, signed in 1951, provides for a financial 
contribution to the vocational retraining of workers (Article 56). The EEC Treaty, signed in 
1957, contains provisions relating to mutual recognition of diplomas, certificates and other 
evidence of formal qualifications (Article 57), and a reference to basic and advanced vocational 
training as part of cooperation in the social field (Article 118) and a coordination of efforts 
in vocational training in the agricultural sector (Article 41). The Community further adopted 
general principles for implementing a common vocational training policy capable of contributing 
to the harmonious development both of the national economies and the common market (Article 
128). Finally, the Euratom Treaty offers a basis for setting up schools for the training of 
nuclear specialists and an institution of university status (Article 9)," An Education Policy 
for Europe. European Documentation Periodical 4/1982, CEC, Brussels, p. 6.
2 Bulletin EC supplement 10/73, CEC, Office for Official Publications, Luxembourg, 1973.
3 An Education Policy for Europe, op.cit., p. 7.
4 A Resolution is a declaration with no legally binding force.
5 Resolution of the Ministers of Education, meeting within the Council on 6 June 1974, on
cooperation in the field of education, Official Journal of the EC C 98, Office for Official 
Publications, Luxembourg, 20.8.1974, p. 2.
5 Resolution of the Council and of the Ministers of Education meeting within the Council on
9.2.1976 on adopting an action programme in education, Official Journal of the EC C 38, Office 
for Official Publications, Luxembourg, 19.2.1976, pp. 1-5.
7 An Education Policy for Europe, op.cit., p. 7.
8 The Parliament adopted a resolution on 11 March 1982 on a Community action programme in the
field of education which considered that the introduction of new technologies necessitated
political cooperation in the field of education and stressed the important role the Commission
should play in improving understanding of the new information technologies. Official Journal of
the EC No C 87, Office for Official Publications, Luxembourg, 5.4,1982,
The European Council, meeting in Copenhagen in December 1982, emphasised the importance of 
preparing young people to meet the needs of tomorrow's high-technology industries.
The Commission in 1982 financed a study (carried out by the European Society for Engineering 
Education (SEFI), entitled "Educating the Engineer for Innovation and Entrepreneurship." SEFI 
emphasised the value of enabling students to spend part of their course in industry tackling 
real-life problems. SEFI, Educating the Engineer for Innovation & Entrepreneurship. Brussels, 
1982.
9 Vocational Training & New Information Technologies : New Community Initiatives during the period 
1983-1987, Communication from the Commission to the Council. C0M(82)296f CEC, Brussels, 1982, 
This communication proposed a series of measures designed to supplement and reinforce Member 
States' policies in the training field.
In 1982 the Commission forwarded to the Council a further proposal entitled Vocational training 
policies in the European Community in the 1980s. This proposal emphasised the importance of 
vocational training policies "to master and exploit the potential of the new information 
technologies, particularly with a view to supporting policies designed to promote job creation, 
industrial restructuring and innovation and the revitalization of depressed areas". CEC,
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Official Journal of the EC C 306, Office for Official Publications, Luxembourg, 23,11.1982,
p, 6.
In June 1983, the Ministers for Employment, Social affairs and Education adopted a resolution 
concerning "vocational training measures relating to new information technology"; the resolution 
recognised the impact new technologies had on employment and saw "a need in this connection to 
ensure that systems of education and vocational training, both initial and continuing, take into 
account the potential of new technologies in such a way as to supply the labour market with the 
necessary skilled manpower for the future". Council. Official Journal of the EC C 166, Office 
for Official Publications, Luxembourg, 25.6.1983, p. 1.
The major areas identified for Community action were the incorporation of the NITs in teaching 
practices and school curricula, and the training of teachers and those who train teachers. 
Communication on Mew Information Technology and the School Systems in the Community. CQM(84)722r 
CEC, Brussels, 7.1.1985.
11 Bulletin of the EC supplement 4 CEC, Office for Official Publications, Luxembourg, 1985, para 
60.
12 Proposal for a Council Decision adopting an action programme of the Community in Education and 
Training for Technology - COMETT (1986-1992). COM(85)431, CEC, Brussels, 1.8.1985.
33 Council of Ministers.
3* COM(85)431, op.cit., p. 2.
35 Within COMETT the term "university" is used in its general sense to indicate all types of post­
secondary education and training establishments which offer, within the framework of initial 
and/or continuing training, qualifications or diplomas of that level, whatever such 
establishments may be called in the Member States.
36 The terra "industry" is used to indicate all types of economic activity, including not only large 
but also small and medium-sized business (less than 500 persons), whatever their legal status 
and manner of applying new technologies. The term also covers independent economic 
organisations, in particular chambers of commerce and industry and/or their equivalent, 
professional associations and organisations representing employers or employees.
37 The term "training" is taken to comprise all forms of training at the post-secondary level 
(undergraduate, postgraduate, short-cycle higher education etc.) and includes both initial and 
continuing training.
38 Task Force for Human Resources, Education, Training and Youth (TFHRETY), Directory of Projects. 
COMETT. Projects Supported Under the Fourth Call for Proposals. CEC, Brussels, 1989, p. 398,
39 Ibid, p. 390.
2° The second UETP conference, COMETT II; a new challenge for the UETPs was held in Brussels from 
the 2nd to tire 4th of October 1989, the main aim of the meeting was to draw information from the 
first three years of COMETT I in order to prepare the second phase of the programme.
23 in COMETT II more than one MECU for some; COMETT Technical Assistance Unit, Development of 
COMETT I. CEC, Brussels, 1992, p. 13.
22 COMETT Technical Assistance Unit, COMETT Background Document. CEC, Brussels, 1989, p. 6.
23 COMETT I: Final Report of the Commission (1986-1990), SEC (91) 1016, CEC, Brussels, 7.6.1991,
p. 8.
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24
25 
2(5
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
COMETT Programme. Report of 1990 Activities, SEC(91)1587, CEC, Brussels, 6.9.1991, p. 8.
Transnational Training for Technology in Europe - the COMETT Experience, COMETT II Interim 
Evaluation Report 1990-1992. SEC(92)1300, CEC, Brussels, 7.7.1992, p. 5.
COMETT I Final Report, op.cit., pp. 6-7.
The COMETT I programme was directed at the 12 Member States of the EC: Belgium (B), Germany (D), 
Denmark (DK), Spain (E), France (F), Greece (GR), Ireland (IRL), Italy (I), Luxembourg (L), the 
Netherlands (NL), Portugal (P) and the United Kingdom (UK). The COMETT II programme has been 
opened up to countries of the European Free Trade Association (EFTA): Switzerland (CH), Iceland 
(IS), Norway (N), Sweden (S) Finland (SF), and Liechtenstein (FL).
COMETT Guide for Applicants 1986/87, CEC, Brussels, 1986, p. 13,
Students carrying out research projects in industrial laboratories and participating already in 
European Community research programmes (for which funding is available), are not eligible for 
funding under COMETT,
COMETT I Final Report, op.cit., p. 8.
COMETT Report of 1990 Activities, op.cit.r p. 9.
Transnational Training for Technology in Europe - the COMETT Experience, op.cit., p. 9. 
Projects submitted in 1992 requested more than 26,000 student placements, (p. 9).
COMETT Programme Report of 1990 Activities. SEC(91) 1587, CEC, Brussels, 6.9.1991, p. 9. There 
was no Call for Applications for advanced training placements in 1991 and 1992.
COMETT 1990 Compendium. CEC - TFHRETY, Brussels, 1990, project No.4273, p. 216.
In COMETT I Strand Bb covered personnel exchanges.
COMETT Guide for Applicants 1986/87, op.cit., p. 15.
Ibid, p. 15.
Development of COMETT If op.cit., pp. 89-92.
Ibid. p. 95,
Ibid, p. 95.
COMETT I. Final Report, op.cit., p. 9.
SEC(91) 1587, op.cit., p. 9.
Transnational Training for Technology, SEC(92) 1300, op.cit., p. 9.
Ibid. p. 9.
This project was supported under the fourth call for proposals 1989, TFHRETY, Directory of 
projects 1989, CEC, Brussels, p. 197.
COMETT 1990 Compendium. CEC, Brussels, 1990, p. 245.
Ibid. p. 6.
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4a ibid. p. 313. The project funded two courses for 400 people (80 teaching hours); the courses 
were organised by the Instituto Superior Tecnico in Lisbon.
43 Multi-media training systems comprise learning systems utilising information and 
telecommunication technology such as direct broadcasting satellite, two way interactive cable, 
computers, and audio-visual means.
so Association pour la Recherche Avancee en Microelectronique et Integration de Systemes (B), 
European Silicon Structures (F), Technische Hochschule Darmstadt (D), Siemens Nixdorf 
Informationssysteme (D), INESC (P), Centro Nacional de Microelectronica (E), and Brunei 
University (UK).
si SEC(91)1016, op.cit., p. 1.
52 SEC(91) 1587, op.cit., pp. 9-10.
53 COMETT Technical Assistance Office, Pilot Project Summaries. CEC, Brussels, 1992.
54 Transnational Training for Technology, SEC(92) 1300, op.cit., p. 7.
ss The exceptions to the cost-sharing principle are : (i) actions under Strand D, where the funding 
may go up to 100%; (ii) under Strands A and C, the COMETT Decision provides that the additional 
costs incurred by universities in the preparation and implementation of projects may be met up 
to 100%.
ss calls may be either "open” or "restricted". An "open call" is open to any organisation provided 
the projects submitted meet the COMETT criteria. "Restricted calls” for applications are
restricted by type of applicant (the Commission may stipulate that only defined types of 
organisation may apply), and by type of project (the Commission may stipulate that applications 
must conform to additional criteria).
sv The COMETT Committee assists the Commission in the implementation of the programme and consists 
of two representatives from each Member State, and is chaired by a Commission representative. 
The members of the Committee are responsible for liaising between COMETT and similar initiatives 
implemented in the Member States. The Committee delivers its opinion on the general balance of 
the programme including the selection procedures for projects. Since the launch of COMETT II, 
the EFTA countries have participated in COMETT and joint committees were established between the 
European Community and each EFTA country.
ss The COMETT Experts' Group represents the participants in COMETT, in particular industry and 
advises the Commission and the COMETT Committee in the execution of the programme, The group 
also ensures that there is significant participation by industry.
58 The Technical Assistance Office provides logistic and technical support via information 
provision, project selection and programme monitoring.
69 COMETT Information Centres have been established in each Member State (EEC + EFTA) to facilitate 
and promote the dissemination of information about COMETT. The centres, in addition to 
responding to information queries on the COMETT programme, produce information material 
(bulletins and brochures). They also organise information days, workshops and press conferences 
to help with the preparation of new applications.
61 COMETT Bulletin No 11. CEC, Brussels, 1991, p. 9.
62 SEC(91) 1587, op.cit., p. 3.
63 The 1991 call was a restricted call for the 158 COMETT II UETPs accepted in the 1990 selection.
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64
65
66
67
68
69
7 0
71
72
73
74
75
76
77
78
The Final Report of the Comission on COMETT I (1986-1990) is mainly descriptive, and documents 
the background to the programme as well as outlining its rationale, structure, implementation 
and the impact COMETT has had in the different operational Strands. The report highlights the 
key points regarding the development of COMETT I; the number of projects and placements 
supported is indicated, but the effectiveness of these projects and placements is not measured. 
COMETT I: Final Report of the Commission (1986-1990), SEC(91) 1016, CEC, Brussels, 7.6.1991.
The Report of 1990 Activities is very similar in style and structure to the report of COMETT I. 
The background to COMETT, the objectives of COMETT II, the areas emphasised, number of 
applications received and technological sectors covered are all described. While the number of 
OETPs supported and number of placements are indicated, no reference is made to their success or 
expected success. The report covers the selection process, programme implementation, monitoring 
and evaluation and links with other Community programmes. COMETT Programme, Report of 1990 
Activities, SEC(91)1587, CEC, Brussels, 6.9.1991.
The Report of 1991 Activities describes the objectives of the programme and explains the 
characteristics of the projects selected in 1991. COMETT Programme, Report of 1991 Activities, 
SEC(92) 1299, CEC, Brussels, 7.7.1992.
The Catalogue of COMETT Outputs includes output descriptions by; technology sector, country and 
type of support (written materials, support, books, video tapes, etc.). A statistical analysis 
provides an overview of the main characteristics of COMETT I in terms of distribution of outputs 
across countries, sectors, attendance etc. Additional details such as sex and origin of 
training course attendees, and average length of course are also given.
Coopers, & Lybrand, et al, Evaluation of the COMETT Programme. CEC, Brussels, 1989.
Ibid. p. 1.
Ibid. p. 4.
Ibid. p. 7. Reducing and ranking the number of objectives and criteria, the authors believed, 
would bring simpler administrative and monitoring procedures.
ECOTEC Research & Consulting, The Evaluation of COMETT; Final Report to the Task Force for Human 
Resources, Education. Training and Youth, Birmingham & Brussels, August 1991.
Ibid. p. 1.
Ibid. p. 2.
Ibid. p. l.
Ibid p. 3.
Ibid. p. 3. Other recommendations to the Commission include; 1) giving guidance on how equal 
opportunities can best be achieved through COMETT activities, 2) identifying the long term 
impact of student placements on labour markets and regional development, 3) exploring further 
factors underpinning the involvement of different types of SMEs in COMETT activities and 4) 
exploring ways in which public sector resources committed to training products could be offset 
through sharing in the financial returns of commercially successful projects.
Hain Recommendations to the Governments of Participant Countries
1) improve access to and knowledge of EC resources; 2) further transnational regional 
cooperation (particularly through the grouping of complementary regions) (p. 3).
COMETT Catalogue of Outputs. COMETT I. CEC, Brussels, 1992, p. 5.
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1) UETPs are advised to build on the links where the needs for cooperation are strongest. 2) 
University partners are requested to address particularly accreditation procedures for time 
spent in industry by students. 3) Enterprise partners are seen as having the most to gain from 
the achievement of COMETT programme objectives, and are advised to increase the part they play 
in identifying training needs (pp. 2-3).
79 COMETT Programme Report of 1991 Activities, op.cit., p. 14. Regarding transnational student 
placements, the Commission believes that the 'pool' schemes will enable UETPs to contribute 
towards balanced movements across the Community.
80 Participation in the Evaluation of the COMETT Programme, Notice of Invitation to Tender, CEC 
Official Journal C 143, CEC, Office for Official Publications of the European Communities, 
Luxembourg, 5.6.1992, pp. 4-6.
si COMETT also has links with other Community education and training programmes. These programmes 
are:
ERASMUS is the EC's programme for the mobility of university students. ERASMUS was set up in
1987 and aims at promoting cooperation between universities in order to bring about greater
mutual recognition of qualifications as well as to encourage greater mobility of students and 
staff between institutions throughout the Community.
EUROTECNET is an action programme to promote innovation in the field of vocational training
resulting from technological change in the European Community. EUROTECNET addresses the impact
of technological change on qualification systems and on training methodologies.
FORCE is a Community action programme for the development of continuing vocational training in 
the European Community.
IRIS (European Network of Vocational Training Projects for Women), supports innovation in 
vocational training directed at the more effective participation of women.
LINGUA - Action programme to promote foreign language competence in the European Community.
PETRA - Action programme for the vocational training of young people and their preparation for 
adult and working life. The programme was designed to take account, in particular, of concerns 
over high youth unemployment and to set new standards for initial vocational training in the 
Community.
TEMPUS (Trans-European Mobility Scheme for University Studies) was launched by the Community in 
1990 to support the transformation of the higher education systems in Central and Eastern 
European countries.
Youth for Europe was launched by the Community in 1988 for the promotion of youth exchanges in 
Europe,
82 Universities were supplied with special computers and programs for chip design purposes, and 
agreements were made allowing them to have prototype chips made by industry, which the 
institutes could then test themselves
88 3000 students is the number estimated by the Commission of the European Communities and agrees 
with some national estimates. The French National VLSI Education Committee estimated a need for 
a yearly increase of 500, when the French VLSI Committee trained more than 500 students per year 
in the field of VLSI Design. EUROCHIP Information, issue No 1 GMD (German National Research 
Centre for Computer Science), Sankt Augustin, Germany, July 1990, p. 3.
Main Recommendations to UETPs and UETP Partners
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«4 "Call for Proposals for ESPRIT - Promotion of VLSI design skills," Official Journal of the EC 
No. C 227, CEC, Office for Official Publications, Luxembourg, 2.9.1988, p. 2,
85 1) Invite industry to bid for the provision of processing facilities; 2) check desips and merge 
for full manufacturing runs; 3) order and monitor the runs; 4) set the rules in advance for the 
use of CAD software; 5) equip participating institutions with compatible workstations and CAD 
software if needed; 6) provide participants, if needed, with personnel qualified to support 
lecturers; 7) provide training support; and 8) establish media to enhance the exchange of 
information between universities." ESPRIT. Promotion of VLSI Skills. Tendering Documentation 
for the Provision of Services. CEC. Brussels, 1988, p. 3.
85 CMP, (Grenoble), The Technical University of Denmark (DTH), (Lyngby), the German National
Research Center for Computer Science (GMD), (Sankt Aupstin), IMEC (Leuven), and the Rutherford 
Appleton Laboratory (RAL) (UK). EUROCHIP staff are all VLSI specialists with experience in the 
design, testing and production of integrated circuits
87 Training is provided to universities for the use of CAD software. Up to September 1991, some
800 courses had been run, leading to 1,700,000 student hours of training, EUROCHIP Information
issue No 6, GMD, Sankt Augustin (Germany), September 1991, Press Release p. 3.
88 The workshops provide a forum for the exchange of ideas. Industries express their needs and 
universities present their curricula, research and training circuits. The third workshop was
held in Grenoble at the end of September 1992. Among the features of this workshop were
demonstrations of academic CAD software offered for exchange as well as an exhibition of VLSI 
teaching material and reports on the desip contests.
89 Woelcken, K., "EUROCHIP", Directorate General XIII Magazine, Brussels, October 1992, No 8,
90 ESPRIT VLSI Design Training Action, Status. Results and Plans. CEC, Brussels, July 1991, pp. 1 - 
2.
91 The reports include about 100 Bachelors' course reports, Ibid, pp. 1-2.
92 Smedley, S.A., Betts, A.K., Pollard, J., "The Influence of the EUROCHIP initiative on VLSI
Design Training", Proceedings of the 3rd EUROCHIP workshop at the University College London, 
30.9-2.10.1992, p. 31.
93 Medium Term Guidelines for Education and Training. COM(89) 236, CEC, Brussels, 1989.
94 The workshop dealt with general aspects of the development of higher education post-1992.
95 This conference was attended by over 200 people active in higher education in the Member States. 
Participants came from all areas of higher education, business, industry and government,
98 The conference called on Member States "to promote, encourage and provide incentives for the 
building and equipping of laboratories to be used jointly by educational and industrial
interests" (p. 7). In this regard the Commission was urged to support financially the
establishment of these joint higher education/industry laboratories. CEC et al, Conclusions of 
the Conference on Higher Education and 1992 : PLanning for the year 2000. University of Siena, 
Italy, 5-7 November 1990, p. 7.
97 TFHRETY, Memorandum on Higher Education in the European Community. CEC, Brussels, December 1991.
98 Not only with the higher education sector but also with the business world and the relevant 
government authorities.
99 Small and Medium sized Enterprises.
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ioo Council of the EC, "Treaty on European Union", Official Journal of the EC. C 224, Office for 
Official Publications, Luxembourg, 31.8.1992.
*<>1 Articles 126 and 127.
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CHAPTER VIII: EMPIRICAL RESEARCH - SURVEY BY QUESTIONNAIRE
1. Introduction
W i t h  a v i e w  t o  o b t a i n i n g  e m p i r i c a l  d a t a  o n  t h e  e f f e c t i v e n e s s  
o f  t h e  C o m m u n i t y ' s  e d u c a t i o n  a n d  t r a i n i n g  p o l i c i e s ,  a s u r v e y  
w a s  c a r r i e d  o u t  o f  E u r o p e a n  I T  c o m p a n i e s  p a r t i c i p a t i n g  in  
t h e  C O M E T T  a n d  E S P R I T  p r o g r a m m e s .
T h e  s u r v e y  w a s  c o n d u c t e d  b y  q u e s t i o n n a i r e ,  p r e p a r e d  i n  
s p r i n g  1 9 9 2 .  T h e  o v e r a l l  o b j e c t i v e  o f  t h e  q u e s t i o n n a i r e  w a s  
t o  a s s e s s  t h e  e f f e c t i v e n e s s  o f  C o m m u n i t y  p o l i c y  i n  e d u c a t i n g  
a n d  t r a i n i n g  m a n p o w e r  f o r  I n f o r m a t i o n  T e c h n o l o g y .  T h e  t e x t  
o f  t h e  q u e s t i o n n a i r e  i s  a t t a c h e d  i n  A p p e n d i x  X V I .
2. S p e c i f i c  o b j e c t i v e s
T h e  s p e c i f i c  o b j e c t i v e s  w e r e :
t o  e v a l u a t e  t h e  i m p o r t a n c e  o f  p r o f e s s i o n a l  I T  
m a n p o w e r 1 in p r o v i d i n g  a c o m p e t i t i v e  a d v a n t a g e  f o r  t h e  
o r g a n i s a t i o n  ?
t o  d e t e r m i n e  w h e t h e r  a s h o r t a g e  o f  p r o f e s s i o n a l  I T  
m a n p o w e r  e x i s t e d ;
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t o  g a t h e r  i n f o r m a t i o n  o n  p r o b a b l e  d e m a n d  f o r  
p r o f e s s i o n a l  I T  m a n p o w e r  o v e r  t h e  p e r i o d  1 9 9 2 - 1 9 9 4 ;
t o  a s s e s s  t h e  r e s u l t s  o f  E C  e f f o r t s ,  u n d e r  C O M E T T  a n d  
E S P R I T ,  t o  i n c r e a s e  t h e  a v a i l a b i l i t y  a n d  q u a l i t y  o f  
p r o f e s s i o n a l  I T  m a n p o w e r ,  r e s p o n s i v e  t o  t h e  n e e d s  o f  
E u r o p e ' s  I T  i n d u s t r y ;
t o  e s t a b l i s h  w h e t h e r  p a r t i c i p a t i o n  i n  C O M E T T  a n d  
E S P R I T  h a d  i m p r o v e d  l i n k s  w i t h  H i g h e r  E d u c a t i o n  
I n s t i t u t e s ;
t o  a s s e s s  t h e  l e v e l  o f  s a t i s f a c t i o n  w i t h  t h e  
C o m m u n i t y 's p r o g r a m m e s .
3. T h e  e x a m p l e  o f  p r e v i o u s  s i m i l a r  q u e s t i o n n a i r e s
T o  a s s i s t  i n  t h e  d e s i g n  o f  t h e  q u e s t i o n n a i r e ,  t e n  r e p o r t s  
a n d  s t u d i e s  w h i c h  h a d  e a r l i e r  c o n d u c t e d  s i m i l a r  s u r v e y s  w e r e  
c o n s u l t e d . 2 Q u e s t i o n n a i r e s  u s e d  i n  t h e s e  s u r v e y s  w e r e  
c o n s i d e r e d  i n  t e r m s  o f  s t r u c t u r e ,  s t y l e  a n d  s u b j e c t  c o n t e n t .  
R e p o r t s  (A), (D), (E), a n d  ( F ) 3 w e r e  e l i m i n a t e d ,  d u e  e i t h e r
t o  p o o r  s t r u c t u r e  a n d  s t y l e ,  o r  t h e  u s e  o f  e x c e s s i v e l y  l o n g  
a n d  d e t a i l e d  q u e s t i o n s ,  m o r e  s u i t a b l e  f o r  a n  i n t e r v i e w  t h a n  
f o r  a q u e s t i o n n a i r e .  f u r t h e r m o r e  m o d e l s  o f  t h e  
q u e s t i o n n a i r e s  u s e d  w e r e  n o t  a l w a y s  a p p e n d e d  t o  t h e  t e x t  o f  
t h e  r e p o r t s .
R e p o r t s  (B), (C) , (G) , (H) , a n d  (J) i n f l u e n c e d  t o  a c e r t a i n
d e g r e e  t h e  d e s i g n  a n d  c o n t e n t  o f  t h e  q u e s t i o n n a i r e  u s e d  f o r  
t h i s  s t u d y .  T h e  K e w  A s s o c i a t e s  r e p o r t  (J) , Relating IT 
Practice to Business Strategy, w a s  b a s e d  o n  a s u r v e y  b y  
q u e s t i o n n a i r e  o f  o v e r  6 5 0  m a n u f a c t u r i n g  c o m p a n i e s  i n  t h e  U K .  
T h e  q u e s t i o n n a i r e  u s e d  c o n t a i n s  p r e c i s e  d e f i n i t i o n s  o f  
o r g a n i s a t i o n  t y p e ,  ( " e n t e r p r i s e "  " s u b s i d i a r y "  a n d  " b u s i n e s s  
u n i t " ) ,  t h e  l a t t e r  h a v e  b e e n  u s e d  i n  q u e s t i o n  2 o f  t h e  
q u e s t i o n n a i r e  u s e d  i n  t h i s  s t u d y .
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I n  t h e  c o u r s e  o f  r e v i e w s  o f  t h e  E S P R I T  p r o g r a m m e  - The Mid 
Term Review (1985) (B) a n d  The Review of ESPRIT I (1989)
(C), q u e s t i o n n a i r e s  w e r e  s e n t  t o  p r o g r a m m e  p a r t i c i p a n t s .  
T h e  q u e s t i o n s  p r i m a r i l y  c o n c e r n e d  t h e  a i m s  o f  t h e  p r o g r a m m e ,  
i.e. t h e  p r o m o t i o n  o f  E u r o p e a n  i n d u s t r i a l  c o o p e r a t i o n  i n  
p r e c o m p e t i t i v e  R & D .  B o t h  q u e s t i o n n a i r e s  a l s o  c o n s i d e r e d  
t h e  a v a i l a b i l i t y  a n d  r e c r u i t m e n t  o f  q u a l i f i e d  s t a f f .  In
(C), t h e  f i n a l  R e v i e w  o f  E S P R I T  I, p a r t i c i p a n t s  w e r e  a s k e d  
" t o  w h a t  e x t e n t  p a r t i c i p a t i o n  ( i n  E S P R I T  I) h a d  r e s u l t e d  i n  
t h e  e a s i e r  r e c r u i t m e n t  o f  q u a l i f i e d  s t a f f  ?".*
T h i s  q u e s t i o n  i n f l u e n c e d  t h e  f o r m u l a t i o n  o f  q u e s t i o n s  27 
a n d  31 i n  t h e  q u e s t i o n n a i r e  u s e d  h e r e .  T h u s ,  q u e s t i o n  27
a s k s  " h a s  y o u r  o r g a n i s a t i o n  e v e r  r e c r u i t e d  a d d i t i o n a l  
p r o f e s s i o n a l  I T  s t a f f  s p e c i f i c a l l y  t o  w o r k  o n  a n  E S P R I T  
p r o j e c t  ?". Q u e s t i o n  31 a s k s  " i n  y o u r  o p i n i o n ,  h a s  E S P R I T  
a s s i s t e d  i n  i n c r e a s i n g  t h e  a v a i l a b i l i t y  a n d  q u a l i t y  o f
p r o f e s s i o n a l  I T  s t a f f ,  r e s p o n s i v e  t o  t h e  n e e d s  o f  E u r o p e ' s  
I T  i n d u s t r y "  ?.
T h e  f i r s t  evaluation of the COMETT programme (G) w a s  c a r r i e d  
o u t  i n  1 9 8 9 .  T h e  e v a l u a t o r s  e x a m i n e d  t h e  e x t e n t  t o  w h i c h  
c o o p e r a t i o n  h a d  b e e n  s t r e n g t h e n e d ,  b o t h  b e t w e e n  e d u c a t i o n a l  
i n s t i t u t i o n s  a n d  b e t w e e n  t h e  i n s t i t u t o n s  a n d  e n t e r p r i s e s  a t  
t h e  n a t i o n a l  a n d  t r a n s n a t i o n a l  l e v e l s .  A  p o s t a l  s u r v e y  w a s  
u n d e r t a k e n .  T h e  e v a l u a t i o n  r e p o r t  d e s c r i b e s  t h e  i s s u e s  
a d d r e s s e d  i n  t h e  s u r v e y ,  a n d  t h e  r e s u l t s  a r e  p r e s e n t e d  i n
t h e  f o r m  o f  t a b l e s .  M o s t  o f  t h e  q u e s t i o n s  c o n c e r n  t h e
a d m i n i s t r a t i v e  f r a m e w o r k  o f  C O M E T T ^  a n d  t h e  c o l l a b o r a t i o n  
e l e m e n t .
T h e  q u e s t i o n s  o n  c o l l a b o r a t i o n ,  t h o u g h  q u i t e  e x t e n s i v e ®  
p r o m p t e d  t h e  i n c l u s i o n  h e r e  o f  a q u e s t i o n  o n  c o l l a b o r a t i o n  
( q u e s t i o n  19: " P r i o r  t o  p a r t i c i p a t i n g  i n  C O M E T T  w a s  y o u r
o r g a n i s a t i o n  i n v o l v e d  i n  t r a n s n a t i o n a l  c o l l a b o r a t i o n  w i t h  
h i g h e r  e d u c a t i o n  i n s t i t u t i o n s  i n  t r a i n i n g  f o r  t e c h n o l o g y  ? ) "
T h e  s e c o n d  Evaluation of COMETT (final report) (H) w a s  
u n d e r t a k e n  i n  1 9 9 1  b y  E C O T E C .  T h e  s t u d y  e x a m i n e d  t h e  
p e r f o r m a n c e  o f  C O M E T T  i n  t h e  l i g h t  o f  t h e  o v e r a l l  p r o g r a m m e
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o b j e c t i v e s .  T h e  q u e s t i o n n a i r e s  w e r e  n o t  i n c l u d e d  in t h e  
f i n a l  r e p o r t ,  a n d  c o p i e s ?  w e r e  o b t a i n e d  f r o m  t h e  E C O T E C  U K  
o f f i c e .  T w o  o f  t h e  q u e s t i o n n a i r e s *  w e r e  u s e f u l ;  t h e y  
c o n c e r n e d  S t r a n d s  B  ( t r a n s n a t i o n a l  e x c h a n g e s ) ,  C  ( j o i n t  
p r o j e c t s  f o r  c o n t i n u i n g  t r a i n i n g  i n  p a r t i c u l a r  a d v a n c e d  
t e c h n o l o g y  a n d  f o r  m u l t i m e d i a  d i s t a n c e  t r a i n i n g ) , a n d  D 
(c o m p l e m e n t a r y  m e a s u r e s ).
P a r t  I V  o f  t h e s e  q u e s t i o n n a i r e s  ( " p r o g r e s s  a n d  f u t u r e  
o p p o r t u n i t i e s " )  i n f l u e n c e d  t h e  f o r m u l a t i o n  o f  q u e s t i o n  24 
( " w h i c h  o f  t h e  f o l l o w i n g  b e s t  d e s c r i b e s  t h e  w a y  i n  w h i c h  
r e s o u r c e s  a v a i l a b l e  f r o m  C O M E T T  h a v e  h e l p e d  i n  d e v e l o p i n g  
s t u d e n t / s t a f f  e x c h a n g e s  ( S t r a n d  B) a n d  t r a i n i n g  a c t i v i t i e s  
( S t r a n d s  C  a n d  D) ? ").
T h e  m o s t  u s e f u l  r e p o r t  w a s  t h e  s u r v e y  q u e s t i o n n a i r e  c o m p i l e d  
b y  t h e  U K  I n s t i t u t e  o f  M a n p o w e r  S t u d i e s  (IMS) a n d  u s e d  in 
t h e i r  r e p o r t  The Changing IT Skills Scene (I). T h i s  r e p o r t  
is t h e  r e s u l t  o f  a  t h r e e  y e a r  G o v e r n m e n t - c o m m i s s i o n e d  
r e s e a r c h  p r o g r a m m e ,  u n d e r t a k e n  b y  t h e  I M S  t o  m o n i t o r  t h e  
c h a n g i n g  p a t t e r n  o f  s u p p l y  a n d  d e m a n d  f o r  p r o f e s s i o n a l  l e v e l  
I T  s k i l l s  i n  t h e  U K .  S e c t i o n  B  ( I n f o r m a t i o n  T e c h n o l o g y  
S k i l l s )  o f  t h e  q u e s t i o n n a i r e  u s e d  (in t h i s  s u r v e y )  is b a s e d  
o n  a s i m i l a r  s e c t i o n  o f  t h e  I M S  q u e s t i o n n a i r e .  H o w e v e r ,  as  
t h e  I M S  q u e s t i o n n a i r e  w a s  d e s i g n e d  t o  p r o v i d e  t h e  U K  
G o v e r n m e n t  w i t h  d a t a  o n  e m p l o y m e n t  t r e n d s ,  r e s o u r c i n g  
m e t h o d s ,  r e s p o n s e s  t o  r e c r u i t m e n t  d i f f i c u l t i e s  a n d  f u t u r e  
s k i l l  n e e d s ,  i t  s o u g h t  a h i g h e r  l e v e l  o f  d e t a i l .  
R e c i p i e n t s  w e r e  r e q u e s t e d  t o  i n d i c a t e  t h e  n u m b e r  o f  I T  s t a f f  
e m p l o y e d ,  t h e  c a t e g o r y  ( f e m a l e  e m p l o y e e s ,  o l d e r  e m p l o y e e s  
( o v e r  30) a n d  p a r t - t i m e  e m p l o y e e s ) .  T h e y  w e r e  a l s o  a s k e d  t o  
s t a t e  t h e  n u m b e r  e m p l o y e d  i n  e a c h  c a t e g o r y  i n  1 9 8 5  a n d  1 9 8 8 .
4. T h e  q u e s t i o n n a i r e  u s e d  i n  t h i s  s t u d y .
T h e  q u e s t i o n n a i r e  u s e d  i n  t h i s  s t u d y  i n c l u d e d  e l e m e n t s  o f  
t h e  q u e s t i o n n a i r e s  d e s c r i b e d  a b o v e  b u t  d i f f e r e d  i n  i t s
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c o n c e n t r a t i o n  o n  a s s e s s i n g  t h e  e f f e c t i v e n e s s  o f  E C  p o l i c y  i n  
m e e t i n g  t h e  s k i l l  r e q u i r e m e n t s  o f  E u r o p e ' s  I T  i n d u s t r y .  
T h u s ,  q u e s t i o n s  o n  C O M E T T  a n d  E S P R I T  c o n c e n t r a t e d  o n  t h i s  
i s s u e ,  i n  c o n t r a s t  t o  t h e  b r o a d e r  a p p r o a c h  t a k e n  in t h e  
o f f i c i a l  C O M E T T  a n d  E S P R I T  e v a l u a t i o n s .  T h e  q u e s t i o n n a i r e  
d e s i g n e d  b y  E C O T E C  f o r  t h e  s e c o n d  e v a l u a t i o n  o f  C O M E T T ,  
b e s i d e s  e x a m i n i n g  t h e  c o o p e r a t i o n  m e c h a n i s m ,  l o o k e d  a t  t h e  
s o u r c e s  o f  o u t s i d e  f i n a n c i n g  o b t a i n e d .  Q u e s t i o n n a i r e s  
d e s i g n e d  b y  t h e  E S P R I T  R e v i e w  B o a r d s  i n c l u d e d  q u e s t i o n s  o n  
E S P R I T ' s  a d m i n i s t r a t i v e  f r a m e w o r k  ( p r o j e c t  s e l e c t i o n ,  
p r o g r a m m e  m a n a g e m e n t ,  a n d  f i n a n c i n g ) .
T h e  q u e s t i o n n a i r e  u s e d  i n  t h i s  s t u d y  c o n t a i n e d  f o u r  
s e c t i o n s .
S e c t i o n  A: B a c k g r o u n d  I n f o r m a t i o n
T h i s  s e c t i o n  a s k e d  p a r t i c i p a n t s  t o  i n d i c a t e  t h e  n a m e  a n d  
a d d r e s s  o f  t h e i r  o r g a n i s a t i o n  (Q. 1), t h e  t y p e  o f
o r g a n i s a t i o n  (an e n t e r p r i s e ,  b u s i n e s s  u n i t ,  s u b s i d i a r y  o r  
o t h e r )  (Q. 2), t h e  a c t i v i t i e s  i n  w h i c h  t h e y  w e r e  i n v o l v e d
( e l e c t r o n i c  c o m p o n e n t s ,  s o f t w a r e  a n d  s e r v i c e s  e t c . )  (Q. 3), 
a n d  t h e  n u m b e r  o f  s t a f f  e m p l o y e d  (Q. 4). T h e  q u e s t i o n  o n
g e o g r a p h i c a l  l o c a t i o n  s o u g h t  t o  e s t a b l i s h  M e m b e r  S t a t e  v i e w s  
o n  q u e s t i o n s  a s k e d  i n  s e c t i o n s  A, B, C, a n d  D, a n d  t o  a l l o w  
i n t e r - c o u n t r y  c o m p a r i s o n s .  S e c t o r a l  a c t i v i t y  a n d  s i z e  o f  
o r g a n i s a t i o n  ( l a r g e ,  o r  s m a l l  a n d  m e d i u m  e n t e r p r i s e s )  a r e  
v i t a l  e l e m e n t s  o f  i n f o r m a t i o n  f o r  a s t u d y  o n  IT. T h i s  d a t a  
e n a b l e d  t h e  r e s e a r c h e r  t o  a s c e r t a i n  t h e  s i z e  o f  o r g a n i s a t i o n  
a n d  s e c t o r a l  a c t i v i t y ,  f o r  e x a m p l e ,  e n c o u n t e r i n g  m o s t  
d i f f i c u l t y  i n  t h e  r e c r u i t m e n t  o f  I T  s t a f f .
S e c t i o n  B: I n f o r m a t i o n  T e c h n o l o g y  S k i l l s
T h i s  s e c t i o n  a s k e d  o r g a n i s a t i o n s  a b o u t  t h e  n u m b e r  (Q. 6) a n d  
t y p e  (Q. 7) o f  p r o f e s s i o n a l  I T  s t a f f 9 e m p l o y e d  in  t h e
o r g a n i s a t i o n .  O r g a n i s a t i o n s  w e r e  a s k e d  a b o u t  t h e i r
p r i n c i p a l  m e a n s  o f  f i l l i n g  v a c a n c i e s  (Q. 8), d i f f i c u l t i e s
e n c o u n t e r e d  i n  r e c r u i t i n g  n e w l y  q u a l i f i e d  g r a d u a t e s  a n d  
e x p e r i e n c e d  s t a f f  (Q. 9 - Q. 12), t h e i r  v i e w  o f  t h e
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i m p o r t a n c e  o f  p r o f e s s i o n a l  I T  s t a f f  in p r o v i d i n g  c o m p e t i t i v e  
a d v a n t a g e  (Q. 13), t h e  e f f e c t s  o f  s h o r t a g e s  o n  b u s i n e s s  (Q. 
14) a n d  c h a n g e s  in t h e  e m p l o y m e n t  o f  IT  s t a f f  (Q. 15).
T h e s e  q u e s t i o n s  w e r e  i n c l u d e d  w i t h  t h e  i n t e n t i o n  of  
g a t h e r i n g  n e w  d a t a  o n  t h e  s h o r t a g e  s i t u a t i o n  i n  I T  s k i l l s ,  
a n d  t h e  e m p l o y m e n t  o u t l o o k  f o r  s u c h  s k i l l s ,  a n d  t o  d e t e r m i n e  
t h e  i m p o r t a n c e  f o r  t h e  I T  i n d u s t r y  of  a c c e s s  t o  I T  s t a f f .
S e c t i o n  C: E u r o p e a n  C o m m u n i t y  P r o g r a m m e s
T h i s  s e c t i o n ,  d i r e c t e d  a t  C O M E T T  a n d  E S P R I T  p a r t i c i p a n t s ,  
i n c l u d e d  q u e s t i o n s  o n  t h e s e  p r o g r a m m e s  a i m e d  a t  a s s e s s i n g  
t h e i r  e f f e c t i v e n e s s  i n  m e e t i n g  t h e  e d u c a t i o n  a n d  t r a i n i n g  
n e e d s  o f  E u r o p e ' s  I T  i n d u s t r y .  Q u e s t i o n s  t o  C O M E T T  
p a r t i c i p a n t s  f e l l  i n t o  t w o  c a t e g o r i e s :  1) C O M E T T ' s
c o l l a b o r a t i o n  e l e m e n t  a n d  b e n e f i t s  g a i n e d  f r o m  p a r t i c i p a t i o n  
i n  C O M E T T  a n d  2) e d u c a t i o n  a n d  t r a i n i n g .
O r g a n i s a t i o n s  w e r e  f i r s t l y  a s k e d  a b o u t  t h e i r  i n v o l v e m e n t ,  
p r i o r  t o  p a r t i c i p a t i o n  i n  C O M E T T ,  i n  t r a n s n a t i o n a l  
c o l l a b o r a t i o n  w i t h  h i g h e r  e d u c a t i o n  i n s t i t u t i o n s  i n  t r a i n i n g  
f o r  t e c h n o l o g y  (Q. 1 9 ) .  I t  w a s  e x p e c t e d  t h a t  r e p l i e s  w o u l d  
s h o w  t h a t  m a n y  w e r e  a l r e a d y  i n v o l v e d  i n  c o l l a b o r a t i o n ,  
s h o w i n g  r e c o g n i t i o n  o f  t h e  i m p o r t a n c e  o f  t r a n s n a t i o n a l  
c o l l a b o r a t i o n .
Q u e s t i o n  23 a s k e d  p a r t i c i p a n t s  t o  i n d i c a t e  t h e  b e n e f i t s  
g a i n e d  f r o m  i n v o l v e m e n t  i n  C O M E T T .  F i v e  b e n e f i t s  w e r e  
l i s t e d :  1) e a s i e r  r e c r u i t m e n t  o f  e x p e r i e n c e d  I T  s t a f f ;  2)
e a s i e r  r e c r u i t m e n t  o f  I T  g r a d u a t e s ;  3) m o r e  t r a i n i n g  a n d  
d e v e l o p m e n t  o f  e x i s t i n g  p r o f e s s i o n a l  I T  s t a f f ;  4) m o r e  
t r a i n i n g  t o  u p g r a d e / c o n v e r t  o t h e r  s t a f f  t o  p r o f e s s i o n a l  I T  
j o b s ,  a n d  5) i m p r o v e d  l i n k s  w i t h  h i g h e r  e d u c a t i o n .
Q u e s t i o n s  a s k e d  o n  e d u c a t i o n  a n d  t r a i n i n g  c o v e r e d  I T  
i n d u s t r y  n e e d s . R e s p o n d e n t s  w e r e  a s k e d  w h e t h e r
p a r t i c i p a t i o n  h a d  h e l p e d  i n  i d e n t i f y i n g  t r a i n i n g  n e e d s  (Q. 
20), w h e t h e r  C O M E T T  h a d  a s s i s t e d  i n  i n c r e a s i n g  t h e  
a v a i l a b i l i t y  a n d  q u a l i t y  o f  p r o f e s s i o n a l  I T  s t a f f  (Q. 21),
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a n d  w h e t h e r  t h e  n e e d s  o f  t h e  I T  i n d u s t r y  w e r e  n o w  m o r e  
a d e q u a t e l y  r e f l e c t e d  i n  u n d e r g r a d u a t e  a n d  p o s t g r a d u a t e  
p r o g r a m m e s  (Q. 22).
C O M E T T ' s  a b i l i t y  t o  d e v e l o p  s t u d e n t / s t a f f  e x c h a n g e s  a n d  
t r a i n i n g  a c t i v i t e s  w a s  i n v e s t i g a t e d  i n  Q u e s t i o n  24.
Q u e s t i o n s  o n  t h e  E S P R I T  p r o g r a m m e  c o n c e r n e d  e d u c a t i o n  a n d  
t r a i n i n g .  R e s p o n d e n t s  w e r e e  a s k e d  a b o u t  t h e  V L S I  D e s i g n  
T r a i n i n g  A c t i o n  (Q. 28  a n d  Q. 29), w h e t h e r  a d d i t i o n a l  s t a f f  
h a d  b e e n  r e c r u i t e d  t o  w o r k  o n  a n  E S P R I T  p r o j e c t  (Q. 2 7),
w h e t h e r  i n v o l v e m e n t  i n  E S P R I T  h a d  i m p r o v e d  l i n k s  w i t h  H i g h e r  
E d u c a t i o n  I n s t i t u t e s  (Q. 30) a n d  w h e t h e r  E S P R I T  h a d  a s s i s t e d  
i n  i n c r e a s i n g  t h e  a v a i l a b i l i t y  a n d  q u a l i t y  o f  p r o f e s s i o n a l  
I T  s t a f f  (Q. 31).
S e c t i o n  D: T h e  r o l e  o f  t h e  E E C
T h i s  s e c t i o n  c o n t a i n e d  t w o  q u e s t i o n s  o n  t h e  r o l e  o f  t h e  EC, 
i n t e n d e d  t o  o b t a i n  t h e  v i e w s  o f  I T  i n d u s t r i e s  o n  t h e  
E u r o p e a n  C o m m u n i t y ' s  e f f o r t s  t o  i m p r o v e  t h e  a v a i l a b i l i t y  a n d  
q u a l i t y  o f  p r o f e s s i o n a l  I T  s t a f f .  S u r v e y  p a r t i c i p a n t s  w e r e  
a s k e d  w h e t h e r  E u r o p e ' s  e f f o r t s  h a d  b e e n  s u c c e s s f u l ,  a n d  if 
n o t ,  w h a t  n e e d s  t o  b e  d o n e .
5. Q u e s t i o n n a i r e  r e c i p i e n t s
B e t w e e n  m i d - A p r i l  a n d  m i d - M a y  1 9 9 2 ,  t h e  q u e s t i o n n a i r e  w a s  
s e n t  t o  a s a m p l e  o f  I T  c o m p a n i e s  i n  f i v e  M e m b e r  S t a t e s  o f  
t h e  E u r o p e a n  C o m m u n i t y  ( F r a n c e ,  G e r m a n y ,  U n i t e d  K i n g d o m ,  
G r e e c e  a n d  S p a i n ) . * 9 F r a n c e ,  G e r m a n y  a n d  t h e  U n i t e d  K i n g d o m  
w e r e  s e l e c t e d  b e c a u s e  o f  t h e i r  h i g h  l e v e l  o f  p a r t i c i p a t i o n  
i n  t h e  C O M E T T  a n d  E S P R I T  p r o g r a m m e s  ( A p p e n d i c e s  X V I I  a n d  
X V I I I ) .  T h e y  a r e  a l s o  a m o n g  t h e  l a r g e s t  c o u n t r i e s  in t h e  
C o m m u n i t y ;  G e r m a n y  a n d  t h e  U K  h a v e  t h e  l a r g e s t  l a b o u r  
f o r c e s ,  a n d  w i t h  F r a n c e  a c c o u n t  f o r  o v e r  6 0 %  o f  t h e
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C o m m u n i t y ' s  l a b o u r  f o r c e .  W i t h  I t a l y  t h e y  a c c o u n t  f o r  m o r e  
t h a n  8 0 %  of C o m m u n i t y  GDP**. I n  t e r m s  o f  t e c h n o l o g i c a l  
s t r e n g t h ,  F r a n c e ,  G e r m a n y ,  a n d  t h e  U K  ( w i t h  I t a l y )  i n  1 9 8 9
a c c o u n t e d  f o r  9 1 %  o f  a l l  E C  p r o d u c t i o n  o f  c o m p u t e r  a n d
o f f i c e  e q u i p m e n t . * 2 N o t  s u r p r i s i n g l y ,  t h e y  a r e  a l s o  t h e
m a i n  m a r k e t s  i n  t h i s  s e c t o r ,  a n d  r e p r e s e n t  8 7 %  o f  t h e  t o t a l
E C  m a r k e t . * 2
T o  o b t a i n  a  b r o a d e r  s a m p l e ,  t w o  c o u n t r i e s  f r o m  t h e  p e r i p h e r y  
( G r e e c e  a n d  S p a i n )  w e r e  a l s o  i n c l u d e d  i n  t h e  s u r v e y .  I n  
e v e r y  c o u n t r y  o f  t h e  E u r o p e a n  C o m m u n i t y  t h e r e  a r e
d i f f e r e n c e s  in t h e  l e v e l  o f  d e v e l o p m e n t  o f  t h e  v a r i o u s  
r e g i o n s . M o s t  p a r t s  o f  S p a i n  a n d  G r e e c e  h a v e  p e r  c a p i t a  G D P  
l e s s  t h a n  7 5 %  o f  t h e  C o m m u n i t y  a v e r a g e . * 4 F u r t h e r m o r e ,
t h e i r  r e s e a r c h  p o t e n t i a l  is c o n s i d e r a b l y  l o w e r  t h a n  t h a t  o f  
t h e i r  n o r t h e r n  p a r t n e r s . N a t i o n a l  s p e n d i n g  o n  R  & D is  
o f t e n  a m e a n s  o f  e s t i m a t i n g  t e c h n o l o g i c a l  s t r e n g t h .  I n  1 9 8 9  
G e r m a n y  s p e n t  5 0 2  E C U  p e r  c a p i t a  o n  R  & D, F r a n c e  a n d  t h e  
U K  f o l l o w e d  w i t h  3 6 4  E C U  a n d  2 9 9  E C U  r e s p e c t i v e l y ,  w h i l e  
S p a i n  s p e n t  67 a n d  G r e e c e  a m e r e  23 E C U . * 5
T h e  q u e s t i o n n a i r e  r e c i p i e n t s  w e r e  I T  c o m p a n i e s  w h o
p a r t i c i p a t e d  i n  t h e  C O M E T T  a n d  E S P R I T  p r o g r a m m e s .  F o r  
C O M E T T ,  t w o  d i r e c t o r i e s  ( C O M E T T  D i r e c t o r y  1 9 8 7 * 5 a n d  C O M E T T  
D i r e c t o r y  1 9 8 9 *7) w e r e  c o n s u l t e d  f o r  n a m e s  o f  c o m p a n i e s
p a r t i c i p a t i n g  i n  I T  p r o j e c t s .  I n  a d d i t i o n ,  t w o  p r o j e c t  
c o m p e n d i a  w e r e  a l s o  c o n s u l t e d  f o r  1 9 8 9  a n d  1 9 9 0 .  T h e  C O M E T T  
p r o j e c t  c o m p e n d i u m  f o r  1989*® i n c l u d e s  b a s i c  i n f o r m a t i o n  o n  
a l l  C O M E T T  p r o j e c t s  a c c e p t e d  u n d e r  a l l  S t r a n d s  a n d  
a p p l i c a t i o n  r o u n d s  o f  C O M E T T  I. A l l  p r o j e c t s  w i t h i n  t h e  I T  
s e c t o r s * 9w e r e  c h e c k e d  a n d  n a m e s  a n d  a d d r e s s e s  o f  t h e  
c o m p a n i e s  c o n c e r n e d 20 w e r e  i n c l u d e d  i n  t h e  s u r v e y .  T h e  
1 9 9 0  c o m p e n d i u m 2* i n c l u d e s  i n f o r m a t i o n  o n  a l l  C O M E T T  
p r o j e c t s  f u n d e d  u n d e r  t h e  f i r s t  a p p l i c a t i o n  r o u n d  o f  C O M E T T
II. T h e  n a m e s  a n d  a d d r e s s e s  o f  I T  c o m p a n i e s  p a r t i c i p a t i n g  
i n  I T  p r o j e c t s 22 w e r e  a l s o  i n c l u d e d  i n  t h e  s u r v e y .
F o r  E S P R I T ,  a c o m p l e t e  l i s t  o f  I T  c o m p a n i e s  p a r t i c i p a t i n g  in 
E S P R I T  w a s  o b t a i n e d  f r o m  t h e  E S P R I T  d a t a  b a s e ,  l o c a t e d  i n
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D i r e c t o r a t e  G e n e r a l  X I I I  ( T e l e c o m m u n i c a t i o n s ,  I n f o r m a t i o n  
I n d u s t r i e s  a n d  I n n o v a t i o n )  o f  t h e  E C  C o m m i s s i o n .  T h e  l i s t  
w a s  s o r t e d  b y  c o u n t r y ,  a n d  w i t h i n  c o u n t r y ,  b y  o r g a n i s a t i o n  
t y p e  a n d  s i z e .  P a r t i c i p a n t s  i n  t h e  E S P R I T  p r o g r a m m e  a r e
c l a s s i f i e d  a s  I n d u s t r y  (I)/ R e s e a r c h  I n s t i t u t e  (R) ,
U n i v e r s i t y  (U) a n d  O t h e r  (0) . W i t h i n  t h e  I n d u s t r y  g r o u p ,
t h e r e  a r e  a  f u r t h e r  s i x  s u b - g r o u p s ;  e l e c t r o n i c  c o m p o n e n t s  
( I / E C ) ,  c o m p u t e r  a n d  o f f i c e  e q u i p m e n t  a n d  p e r i p h e r a l s  ( I/E), 
s o f t w a r e  a n d  s e r v i c e s  ( I / S ) ,  a u d i o v i s u a l  c o n s u m e r
e l e c t r o n i c s  ( I / C ) ,  i n d u s t r i a l  a u t o m a t i o n  s y s t e m s  (I/A) a n d  
p r o f e s s i o n a l  e l e c t r o n i c s  ( I / P ) .  T h e  n a m e s  a n d  a d d r e s s e s  o f  
p a r t i c i p a n t s  ( f o r  D, E, EL, F, U K ) 23 w e r e  t a k e n  f r o m  t h e s e  
i n d u s t r i a l  s u b  g r o u p s .
T h e  f i n a l  l i s t  ( C O M E T T  a n d  E S P R I T )  c o n t a i n e d  2 3 0  IT 
c o m p a n i e s :  60 e a c h  i n  G e r m a n y  a n d  t h e  U n i t e d  K i n g d o m ,  50 i n  
F r a n c e ,  4 0  i n  S p a i n  a n d  20  i n  G r e e c e .  A l l  s i z e s  o f  
o r g a n i s a t i o n s  w e r e  c o n s i d e r e d .  L a r g e  o r g a n i s a t i o n s  m a d e  u p  
5 6 %  o f  t h e  s a m p l e .  O f  t h e  r e m a i n i n g  44%, 1 9 %  h a d  50 o r
l e s s  e m p l o y e e s ,  8 % h a d  b e t w e e n  50 a n d  100, a n d  1 7 %  b e t w e e n  
1 0 0  a n d  5 0 0 .  T h i r t e e n  o f  t h e  t o p  25 E u r o p e a n  I T  s u p p l i e r s  
( S i e m e n s  N i x d o r f ,  O l i v e t t i ,  B u l l ,  N V  P h i l i p s ,  I C L ,  A l c a t e l ,  
C a p  G e m i n i ,  N o k i a ,  B r i t i s h  T e l e c o m ,  R a c a l , S l i g o s ,  N o r s k  
D a t a  a n d  GSI)24 w e r e  a l s o  c o n s i d e r e d  i n  t h e  s u r v e y .  I n  1 9 9 0  
t h e s e  c o m p a n i e s  h a d  a t o t a l  r e v e n u e  o f  1 0 6 , 4 4 3  m i l l i o n  $ . 2 5
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NOTES
1 As the COMETT programme and the VLSI Design Training Action within the ESPRIT programme are 
targeted principally at the higher education level (university or equivalent), organisations 
were asked about "professional IT staff only." These are people in jobs at graduate level or 
equivalent whose main activity is associated with the development or application of IT in the 
organisation or in its products and services. Professional IT staff comprise IT graduates and 
experienced IT staff.
2 (A) Open University, Opportunities for Information Technology based Advanced Educational 
Technologies, final report for the Commission of the European Communities, vol 3. Annexes, 
Milton Keynes, May 1984.
(B) ESPRIT Review Board, The Mid-Term Review of ESPRIT. Brussels, October 1985.
(C) ESPRIT Review Board, The Review of ESPRIT (1984-1988). (Extended Version), Brussels, 1989.
(D) The Technical Change Centre et al, The Availability of Highly Qualified Manpower for the 
Development of Information Technology in Europe, London, 1986.
(E) Manpower Services Commission, Skill Needs for Technological Innovation, Seminar Report, 
Sheffield, September 1987.
(F) Information Technology Skills Agency (ITSA), Changes in the Employment of IT Staff. Computer 
Economics & Remuneration Economics, Surrey, 1987.
(G) Coopers & Lybrand, C.& L. Belmont, SPRU, Evaluation of the COMETT programme, Brussels, April 
1989.
(H) ECOTEC Research & Consulting Ltd, Evaluation of COMETT, final report, Birmingham and 
Brussels, August 1991.
(I) IMS (Institute of Manpower Studies; Connor, H., Buchan, J,, Pearson, R.,), The Changing IT 
Skills Scene. The IT Manpower Monitor 1989f University of Sussex, Brighton, 1989.
(J) Kew Associates, Confederation of British Industry and Computer Weekly, "Relating IT 
Practice to Business Strategy, Survey of over 650 manufacturing companies", Computer weekly 
Reports No 4r Uxbridge, (UK), 1990.
3 Opportunities for Information Technology Based Advanced Educational Technologies (A) used two 
questionnaires, one designed for industry as employers of trained manpower, and one for 
educators. The structure and style of the questionnaires are poor, questions are merely listed, 
and copies of the questionnaires are not included. Questions in general are too long and 
detailed, concerned only with IT based education and training systems. Under the heading "Costs 
and Benefits", participants were asked, "where it is possible to apportion overheads, how do 
your training costs breakdown ? how much is spent on training materials - hardware, software, 
courseware, general production overheads; whether expenditure (in real terms) is likely to 
increase/decrease in the next 5-10 years ?
The authors of The Availability of Highly Qualified Manpower for the Development of Information 
Technology in Europe (D) carried out an interview survey, involving users and producers of 
highly qualified manpower. The questions asked are listed in the report. Because they were 
designed for an interview as opposed to a questionnaire, many of the questions are quite "open- 
ended" good for face to face interviews or discussions, but inappropriate for a questionnaire.
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The report Skill Needs for Technological Innovation (E) contains papers on skill needs in 
various sectors. However, only the paper given by Jin Northcott of the Policy Studies Institute 
on "Microelectronics in Industry" contains the results of the surveys. These are presented in 
the form of tables drawn from the PSI's surveys of nicroelectronics in industry, carried out in 
1981, 1983, 1985 and 1987. The survey covered principally the obstacles encountered by the 
microelectronics industry in adopting microelectronics (one factor identified was the lack of 
people with microelectronics expertise). Since a copy of the questionnaire mailed is not 
included in the report, and as the findings are grouped, it is difficult to determine the exact 
content of the questions posed.
In their report, the ITSA presents the results and conclusions of a survey of Changes in the 
Employment of IT Staff (F) during the period August 1986 - August 1987. One of the functions of 
the ITSA is to advise the UK Government on the allocation of resources in order to ensure that 
adequate numbers of suitably qualified IT staff are available to meet the needs of industry, 
business and the public sector. As a result, the survey was conducted in great depth. The 
findings presented in the report show the level of detail investigated: salaries, labour 
turnover, and resignations are among the sectors featured. It is a good statistical report, but 
inappropriate for the purposes of this study.
4 ESPRIT Review Board, Extended version, op.cit., Annex V, p. 9.
s Documentation, information flow, COMETT's application and selection procedure.
8 Questions include: attitude to future collaboration, choice of partners for future 
collaboration, willingness to undertake transnational collaboration without EC funding, Coopers 
and Lybrand et al pp. 70-71,
7 (A) Postal Questionnaire for Regional UETPs, (B) Postal Questionnaire for Sectoral UETPs, (C) 
Postal Questionnaire for mixed Regional and Sectoral UETPs, (D) Postal Questionnaire for Strand 
B projects, and (E) Postal Questionnaire for Strand C and Strand D projects.
8 Strands C and D received the same questionnaire.
9 For an explanation of the terra "professional IT staff", see footnote 1.
Recipients were asked to return the questionnaire before 30.6.1992.
11 CEC-EUROSTAT, Europe in Figures, third edition, Office for Official Publications, Luxembourg,
1991, p. 222. GDP is often used to measure a country's standard of living, and is used as a
criterion for the allocation of funds from the Community's Regional Development Fund.
!2 1989 data, CEC - DG III.A.3 - Internal Market and Industrial Affairs - Competitivity and General 
Questions of Industrial Policy, Panorama of EC Industry 1991/1992f Brussels, 1992, section 12, 
p. 34.
13 ibid, France (22.51), Germany (28.41), UK (23.51).
1 4 CEC - Eurostat, Europe in Figures, op.cit., Luxembourg, 1991, p. 224.
is ibid, p. 103.
16 CEC, COMETT Directory of Projects, Projects Supported under the First Call for Proposals,
Brussels, 1987.
17 CEC, COMETT Directory of Projects, Projects Supported under the Fourth Call for Proposals,
Brussels, 1989.
i° CEC, COMETT Project Compendium 1989f Brussels, December 1989.
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19 CIM & Flexible Manufacturing Systems, Robotics, Microelectronics Technology, Applied Electronics 
& Computer Hardware, Information Technology (General), Data & Information Processing, Basic 
Software Engineering, Artificial Intelligence & Expert Systems and Software (Applications).
20 Only IT companies from France, Germany, the United Kingdom, Greece and Spain were considered.
21 CEC, COMETT 199Q Compendium. Brussels, 1990.
22 Automation & Advanced Manufacturing, CIM & Flexible Manufacturing, Robotics, Microelectronics 
Technology, Applied Electronics & Computer Hardware, Information Technology (General), Data & 
Information Processing, Basic Software Technology, Artificial Intelligence & Expert Systems, & 
other Software Applications,
23 D = Germany, E = Spain, EL = Greece, F = France.
24 The remaining companies did not appear to participate in either the COMETT or ESPRIT programmes 
and were therefore not considered. The top twenty five European IT suppliers were identified by 
Datamation in their review The Datamation 100. European 25, Cahners Publishing, Massachusetts, 
1.7.1991.
25 Ibid.
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CHAPTER IX: EVALUATION OF SURVEY RESULTS
1. Q u e s t i o n n a i r e s  r e t u r n e d
O f  t h e  2 3 0  q u e s t i o n n a i r e s  s e n t ,  68 (30%) w e r e  r e t u r n e d
( f i g u r e  1 . 9 ) ;  a f u r t h e r  10  w e r e  r e t u r n e d  g i v i n g  r e a s o n s  w h y  
t h e  c o m p l e t i o n  w a s  n o t  p o s s i b l e .  R e a s o n s  v a r i e d  f r o m  
i n s u f f i c i e n t  k n o w l e d g e  o f  o r  i n v o l v e m e n t  i n  t h e  E C  
p r o g r a m m e s ,  t o  c o m p a n y  r e s t r u c t u r i n g .
F i g u r e  1 . 9
Q u e s t i o n n a i r e s  m a i l e d  a n d  r e t u r n e d  b y  c o u n t r y
C o u n t r y M a i l e d R e t u r n e d
F r a n c e 50 1 5  (30%)
G e r m a n y 60 21 (35%)
G r e e c e 20 4 (20%)
S p a i n 40 8 (20%)
U n i t e d  K i n g d o m 60 20 (33%)
Total 230 68 (30%)
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O f  t h e  68 r e t u r n s ,  41 (60 % )  w e r e  c o m p l e t e d  o n  b e h a l f  o f
e n t e r p r i s e s , 1 15 ( 2 2 % )  b u s i n e s s  u n i t s , 2 7 (10%)
s u b s i d i a r i e s , 3 a n d  5 (7%) o t h e r  o r g a n i s a t i o n s ,  ( f i g u r e
1.10) .
F i g u r e  1 . 1 0
T y p e  o f  O r g a n i s a t i o n
O r g a n i s a t i o n N r %
(1) E n t e r p r i s e 41 60
(2) B u s i n e s s  U n i t 15 22
(3) S u b s i d i a r y 7 10
(4) O t h e r 5 7
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27 o r g a n i s a t i o n s  ( 4 0 % )  e m p l o y e d  b e t w e e n  1 a n d  9 9  e m p l o y e e s ;  
15  h a d  1 0 0 - 4 9 9  ( 2 2 % ) ;  3 h a d  5 0 0 - 9 9 9  (4%); 7 h a d  1 0 0 0 - 4 9 9 9
( 1 0 % ) ;  a n d  15 e m p l o y e d  o v e r  5 0 0 0  ( 2 2 % ) . 4 ( f i g u r e  1 . 1 1 )
F i g u r e  1 . 1 1
N u m b e r s  e m p l o y e d  i n  o r g a n i s a t i o n  (i n c l u d i n g  p a r t - t i m e  
e m p l o y e e s )
S i z e  N r  %
1. 1 - 9 9  27 40
2. 1 0 0 - 4 9 9  15 22
3. 5 0 0 - 9 9 9  3 4
4. 1 0 0 0 - 4 9 9 9  7 10
5. 5 0 0 0 +  15 22
N o t  S t a t e d  1 1
1 to 99 100 to 500 to 1000 5000+ Not
499 999 to Stated
4999
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R e t u r n e d  q u e s t i o n n a i r e s  r e p r e s e n t e d  a l l  7 a c t i v i t i e s  
( i n d i c a t e d  i n  q u e s t i o n  3). T h e  h i g h e s t  p a r t i c i p a t i n g  
a c t i v i t y  w a s  s o f t w a r e  a n d  s e r v i c e s  w i t h  41 r e p l i e s  ( 6 0 % ) ,  
w h i l e  t h e  l o w e s t  w a s  a u d i o v i s u a l  c o n s u m e r  e l e c t r o n i c s  w i t h  
o n l y  3 r e t u r n s  ( f i g u r e  1 . 1 2 ) .
F i g u r e  1 . 1 2
T y p e  o f  A c t i v i t y
A c t i v i t y N r %
1. E l e c t r o n i c  C o m p o n e n t s 13 19
2. S o f t w a r e  & S e r v i c e s 41 60
3. C o m p u t e r ,  O f f i c e  E q u i p m e n t ,P e r i p h e r a l s 15 22
4. A u d i o v i s u a l ,  C o n s u m e r  E l e c t r o n i c s 3 4
5. I n d u s t r i a l  A u t o m a t i o n  S y s t e m s 11 16
6. P r o f e s s i o n a l  E l e c t r o n i c s 12 18
7. O t h e r 13 19
Other
Professional Electronics
Industrial Automation 
Systems
Audiovisual Consumer 
Electronics
Computer Equipment 
Software and Services 
Electronic Components
10 20 30 40 50 60
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T h e  I T  s t a f f  e m p l o y e d  w e r e  c o m p u t i n g  s t a f f  ( p r o g r a m m e r s ,  
s y s t e m s  a n a l y s t s )  ( 8 8 % ) ,  e n g i n e e r s  ( c o n t r o l ,  e l e c t r o n i c ,  
m i c r o e l e c t r o n i c ,  s o f t w a r e ,  a n d  s y s t e m s  d e s i g n  e n g i n e e r s )  
(7 5 % ) ,  a n d  R & D  s p e c i a l i s t s  (84%) ( f i g u r e  1 . 1 3 ) .
F i g u r e  1 . 1 3
I T  S t a f f  b y  o c c u p a t i o n a l  g r o u p  e m p l o y e d
O c c u p a t i o n a l  G r o u p N r %
C o m p u t i n g  S t a f f 60 88
E n g i n e e r s 51 75
R & D  S p e c i a l i s t s 57 84
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Q u e s t i o n n a i r e s  w e r e  e v a l u a t e d  w i t h  t h e  h e l p  o f  S P S S  
( S t a t i s t i c a l  P a c k a g e  f o r  t h e  S o c i a l  S c i e n c e s ) ;  t h e  f i n d i n g s ,  
f o l l o w e d  b y  a s u m m a r y  a n d  e v a l u a t i o n ,  a r e  p r e s e n t e d  b e l o w .
2. I m p o r t a n c e  o f  P r o f e s s i o n a l  I T  S t a f f
I n  t h e  q u e s t i o n n a i r e  o r g a n i s a t i o n s  w e r e  a s k e d  a b o u t  
p r o f e s s i o n a l  I T  s t a f f . 5 T h e  s u r v e y  r e s u l t s  c o n f i r m  t h a t  
P r o f e s s i o n a l  I T  s t a f f  a r e  o f  c r i t i c a l  i m p o r t a n c e  i n  
p r o v i d i n g  a  c o m p e t i t i v e  a d v a n t a g e  f o r  o r g a n i s a t i o n s .  57%e 
o f  r e s p o n d e n t s  f o u n d  p r o f e s s i o n a l  I T  s t a f f  t o  b e  o f  c r i t i c a l  
i m p o r t a n c e ,  w h i l e  a f u r t h e r  3 4 %  b e l i e v e  t h a t  t h e y  a r e  v e r y  
i m p o r t a n t .  I n  a l l ,  6 9 %  o f  F r e n c h  a n d  7 5 %  o f  U K  r e t u r n s  
s t a t e d  t h a t  I T  s t a f f  w e r e  c r i t i c a l ;  t h i s  w a s  s o m e w h a t  l o w e r  
i n  G e r m a n y  ( 45%), S p a i n  ( 3 8%) a n d  G r e e c e  ( 2 5 % ) .  I T  s t a f f  
a r e  s e e n  t o  b e  m o r e  c r i t i c a l  i n  s e r v i c e  o r i e n t e d  a c t i v i t i e s  
( c o m p u t e r  o f f i c e  e q u i p m e n t  a n d  p e r i p h e r a l s  7 9 % ,  s o f t w a r e  a n d  
s e r v i c e s  63%, a u d i o v i s u a l  a n d  c o n s u m e r  e l e c t r o n i c s  6 7 % ) ,  
c o m p a r e d  t o  m o r e  e n g i n e e r i n g  a n d  p r o d u c t i o n - o r i e n t e d  
a c t i v i t i e s  ( p r o f e s s i o n a l  e l e c t r o n i c s  50%, i n d u s t r i a l  
a u t o m a t i o n  s y s t e m s  3 6 %  a n d  e l e c t r o n i c  c o m p o n e n t s  4 6 % ) .
I n t e r e s t i n g l y ,  o r g a n i s a t i o n s  w i t h  m o r e  t h a n  5 0 0 0  e m p l o y e e s 7 
p l a c e d  c o n s i d e r a b l y  l e s s  e m p h a s i s  o n  t h e  c o m p e t i t i v e  
a d v a n t a g e  o f f e r e d  b y  I T  s t a f f  ( 3 6 %  a g a i n s t  a w e i g h t e d  
a v e r a g e  o f  6 2 %  f o r  S m a l l  a n d  M e d i u m  s i z e d  e n t e r p r i s e s  
(S M E s ))8. T h i s  r e s u l t  c a n  p e r h a p s  b e  e x p l a i n e d  b y  t h e  f a c t  
t h a t  f o r  3 3 %  o f  t h e s e  o r g a n i s a t i o n s ,  s h o r t a g e s  o f  
p r o f e s s i o n a l  I T  s t a f f  h a d  n o t  a f f e c t e d  b u s i n e s s  o r  
o p e r a t i o n s  i n  1 9 9 1  (Q. 1 4).
Q u e s t i o n  14 a s k e d  p a r t i c i p a n t s  t o  i n d i c a t e  t h e  e f f e c t s  
s h o r t a g e s  o f  p r o f e s s i o n a l  I T  s t a f f  h a d  o n  t h e i r  b u s i n e s s /  
o p e r a t i o n s  i n  1 9 9 1 .  T h e  m a i n  e f f e c t  w a s  l o n g e r
d e l i v e r y / i m p l e m e n t a t i o n  p e r i o d s  ( c i t e d  b y  3 7 %  o f  
r e s p o n d e n t s ) ,  w h i l e  1 6 %  i n c u r r e d  l o s t  o u t p u t .  A  c l o s e r
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l o o k  a t  p a r t i c i p a n t s  w h o  e n c o u n t e r e d  l o n g e r  
d e l i v e r y / i m p l e m e n t a t i o n  p e r i o d s  a s  a r e s u l t  o f  s h o r t a g e s  o f  
p r o f e s s i o n a l  I T  s t a f f  s h o w  G r e e c e  a n d  G e r m a n y  a h e a d  w i t h  5 0 %  
a n d  4 3 %  r e s p e c t i v e l y ,  f o l l o w e d  b y  F r a n c e  ( 4 0 % ) ,  t h e  U K  
( 3 0 % ) ,  a n d  S p a i n  ( 2 5 % ) .  W h e n  m e a s u r e d  b y  s i z e  a n d  s e c t o r ;  
s m a l l  a n d  m e d i u m  s i z e d  e n t e r p r i s e s  (40%) a n d  o r g a n i s a t i o n s  
i n  t h e  e l e c t r o n i c  c o m p o n e n t s  s e c t o r  (54%) s u f f e r e d  t h e  
l o n g e s t  d e l i v e r y  p e r i o d s . 9
Summary
T h e s e  r e s u l t s  s u b s t a n t i a t e  t h e  f i n d i n g s  o f  t h e  s u r v e y s  
r e f e r r e d  t o  i n  C h a p t e r  V  o n  t h e  e f f e c t s  o f  s t a f f  s h o r t a g e s  
o n  i n d u s t r y ' s  p e r f o r m a n c e  c a r r i e d  o u t  b y  1) t h e  N a t i o n a l  
C o m p u t i n g  C e n t r e  (UK) a n d  t h e  I T  s k i l l s  A g e n c y  (UK) i n  1 9 8 6 ,
2) t h e  C o n f e d e r a t i o n  o f  B r i t i s h  I n d u s t r y  a n d  t h e  M a n p o w e r  
S e r v i c e s  C o m m i s s i o n  (UK) i n  1 9 8 7 ,  a n d  3) t h e  I n s t i t u t e  o f  
M a n p o w e r  S t u d i e s  (UK) i n  1 9 8 9 .  F i n d i n g s  i n c l u d e d :
t h r e a t e n i n g  c o m p e t i t i v e  p o s i t i o n  ( N a t i o n a l  C o m p u t i n g  
C e n t r e ) ,  l i m i t i n g  o u t p u t  ( C o n f e d e r a t i o n  o f  B r i t i s h  
I n d u s t r y ) , e x t e n d i n g  d e l i v e r y  o r  i m p l e m e n t a t i o n  p e r i o d s  
( I n s t i t u t e  o f  M a n p o w e r  S t u d i e s ) .
3. T h e  E u r o p e a n  I T  m a n p o w e r  s h o r t a g e
T o  e s t a b l i s h  if  t h e r e  is  a s h o r t a g e  o f  I T  m a n p o w e r  i n  
E u r o p e , a n  e m p l o y e r  b a s e d  a p p r o a c h  w a s  a d o p t e d  i n  t h e  
q u e s t i o n n a i r e .  U n d e r  t h i s  a p p r o a c h ,  s h o r t a g e s  a r e
d e t e r m i n e d  i n  t e r m s  o f  r e c r u i t m e n t  d i f f i c u l t i e s  f a c e d  b y  
i n d i v i d u a l  f i r m s .  R e c i p i e n t s  w e r e  a s k e d  i f  t h e y  h a d  
e x p e r i e n c e d  a n y  m a j o r  d i f f i c u l t i e s  i n  r e c r u i t i n g  n e w l y  
q u a l i f i e d  g r a d u a t e s  (Q. 9) a n d  e x p e r i e n c e d  I T  s t a f f  (Q. 11) 
i n  1 9 9 1 ,  a n d  h o w  t h i s  c o m p a r e d  w i t h  1 9 8 8 .  T h e  s u r v e y
f i n d i n g s  c o n f i r m  t h a t  s h o r t a g e s  o f  p r o f e s s i o n a l  I T  s t a f f  
e x i s t .  1 6 %  o f  o r g a n i s a t i o n s  h a d  m a j o r  d i f f i c u l t y  r e c r u i t i n g  
n e w l y  q u a l i f i e d  g r a d u a t e s  i n  1 9 9 1 .  T h e s e  o r g a n i s a t i o n s
- 140 -
e m p l o y e d  t h e  f o l l o w i n g  I T  s t a f f ?  c o m p u t i n g  s t a f f ,  e n g i n e e r s ,  
a n d  R & D  s p e c i a l i s t s  ® °  U K  p a r t i c i p a n t s  h a d  b y  f a r  t h e  
l e a s t  d i f f i c u l t y  w i t h  o n l y  5%  r e c o r d i n g  d i f f i c u l t y ® !  T h i s  
s a t i s f a c t o r y  p o s i t i o n  c o u l d  b e  t h e  r e s u l t  o f  t h e  p a r t i c u l a r  
e f f o r t s  m a d e  b y  t h e  U K  G o v e r n m e n t  a n d  p r o f e s s i o n a l  b o d i e s .  
T h e s e  e f f o r t s  c o m m e n c e d  i n  t h e  1 9 8 0 s  w i t h  t h e  o b j e c t i v e  o f  
i n c r e a s i n g  t h e  f l o w  o f  s t u d e n t s  i n t o  I T  d i s c i p l i n e s ,  a n d  
i n c l u d e d  t h e  G o v e r n m e n t ' s  1 9 8 2  I T  I n i t i a t i v e  t o  m e e t  t h e  
d e m a n d  f o r  e n g i n e e r s  w i t h  I T  s k i l l s  b y  a d d i n g  a n  e x t r a  1 , 0 0 0  
I T  g r a d u a t e s  t o  t h e  s u p p l y  i n  e a c h  y e a r  a f t e r  1 9 8 3  ® 2  t h e  
e s t a b l i s h m e n t  o f  C i t y  T e c h n o l o g y  C o l l e g e s ® 9 t h e  W o m e n  i n t o  
I T  C a m p a i g n ® 4 l a u n c h e d  b y  t h e  W o m e n  i n t o  I T  F o u n d a t i o n  t o  
r e c r u i t  i n t o  a n d  r e t a i n  m o r e  w o m e n  w i t h i n  t h e  c o m p u t e r  
i n d u s t r y ;  t h e  E n g i n e e r i n g  C o u n c i l ' s  g u i d a n c e  b o o k l e t s ? ^  
a n d  t h e  S c h o o l  E n g i n e e r i n g  l i n k  p r o g r a m m e ® «
T h e  5% r e c o r d i n g  d i f f i c u l t y  b e l i e v e d  t h e i r  p a r t i c u l a r  
i n d u s t r i e s  w e r e  l e s s  a t t r a c t i v e  t o  g r a d u a t e s ,  a n d  s a w  t h i s  
a s  t h e  p r i n c i p a l  r e a s o n  f o r  d i f f i c u l t y .  O v e r a l l ,  t h e  m a i n  
s e c t o r s  e n c o u n t e r i n g  d i f f i c u l t i e s  w e r e  t h e  c o m p u t e r  o f f i c e  
e q u i p m e n t  & p e r i p h e r a l s  (21%) a n d  p r o f e s s i o n a l  e l e c t r o n i c  
s e c t o r s  ( 2 0 % ) ,  f o l l o w e d  b y  s o f t w a r e  a n d  s e r v i c e s  ( 1 8 % ) .
3 5 %  h a d  m a j o r  d i f f i c u l t y  i n  r e c r u i t i n g  e x p e r i e n c e d  I T  s t a f f  
i n  1 9 9 1 .  T h e s e  o r g a n i s a t i o n s  e m p l o y e d  t h e  f o l l o w i n g  I T  
s t a f f ,  c o m p u t i n g  s t a f f ,  e n g i n e e r s ,  a n d  R & D  s p e c i a l i s t s ® 7 
T h i s  m u s t  b e  s e e n  a s  r e f l e c t i n g  a  s k i l l s  s h o r t a g e .  I n  
c o n t r a s t  t o  t h e  o b s e r v a t i o n  o n  d i f f i c u l t y  i n  r e c r u i t i n g  
n e w l y  q u a l i f i e d  g r a d u a t e s ,  t h e  U K  r e p l i e s  s h o w  t h e  h i g h e s t  
r a t e  o f  d i f f i c u l t y  i n  t h e  r e c r u i t m e n t  of  p r o f e s s i o n a l  I T  
s t a f f  ( 4 7 % ) .  T h e  a v e r a g e  i n  t h e  o t h e r  4 c o u n t r i e s  s u r v e y e d  
w a s  3 5 %  ® 8 T h e  m a i n  r e c r u i t m e n t  d i f f i c u l t y  f o r  3 o f  t h e  U K  
o r g a n i s a t i o n s * 9 w a s  i n  f i n d i n g  c a n d i d a t e s  t o  f i l l  s p e c i f i c  
I T  v a c a n c i e s  i n  s o f t w a r e  e n g i n e e r i n g  a n d  i n  n e t w o r k i n g  
( t e l e c o m m u n i c a t i o n s ) .  R e m a i n i n g  o r g a n i s a t i o n s  d i d  n o t  
i n d i c a t e  t h e  t y p e  o f  I T  s t a f f  t h e y  h a d  d i f f i c u l t y  
r e c r u i t i n g .  T h e  a p p e a l  o f  o t h e r  s e c t o r s  (i.e. B a n k i n g ,  
C o n s u l t a n c y  o r  A c c o u n t a n c y )  w i t h  b e t t e r  p r o s p e c t s  o f  p a y  o r  
t r a i n i n g  s e e m s  t h e  m o s t  l i k e l y  r e a s o n  f o r  t h e  e x p e r i e n c e d  I T
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s t a f f  s h o r t a g e .  P e r s o n n e l  a r e  a t t r a c t e d  t o  c o m p a n i e s  w h o  
p r o v i d e  s t r u c t u r e d  e d u c a t i o n  a n d  t r a i n i n g  p r o g r a m m e s  a n d  
a t t r a c t i v e  a n d  a c h i e v a b l e  c a r e e r  p a t h s .  A l t h o u g h  d e t a i l s  o n  
c o m p a n y  t r a i n i n g  p o l i c y  w a s  n o t  r e q u e s t e d  in t h e  
q u e s t i o n n a i r e ,  n o n e  o f  t h e  o r g a n i s a t i o n s  e x p e r i e n c i n g  
d i f f i c u l t y  w i t h  t h e  r e c r u i t m e n t  o f  I T  s t a f f  p a r t i c i p a t e d  i n  
C O M E T T ,  a l t h o u g h  6 0 %  s t a t e  t h a t  o n e  o f  t h e i r  p r i n c i p a l  m e a n s  
o f  f i l l i n g  v a c a n c i e s  f o r  p r o f e s s i o n a l  I T  s t a f f  is v i a  t h e  
c o n v e r s i o n / u p g r a d i n g  a n d  t r a i n i n g  o f  o t h e r  s t a f f  t r a n s f e r r e d  
w i t h i n  t h e  o r g a n i s a t i o n  (Q. 8), i n d i c a t i n g  t h a t  t r a i n i n g  is  
p r o v i d e d .  S i m i l a r l y ,  i n  r e p l y  t o  Q u e s t i o n  27, o v e r  5 0 %
s t a t e d  t h a t  t h e y  h a d  r e c r u i t e d  a d d i t i o n a l  p r o f e s s i o n a l  I T  
s t a f f  t o  w o r k  o n  E S P R I T  p r o j e c t s ,  s u c h  p e r s o n n e l  a r e  t r a i n e d
w h i l e  w o r k i n g  o n  t h e s e  h i g h  l e v e l  R  & D  p r o j e c t s .
W h i l e  t h e  q u a l i t y  a n d  e x t e n t  o f  t r a i n i n g  c a n n o t  b e  e v a l u a t e d  
h e r e ,  c o m p a n i e s  w h o  p r o v i d e  s t r u c t u r e d  e d u c a t i o n  a n d  
t r a i n i n g  p r o g r a m m e s  a s  p a r t  o f  t h e i r  r e c r u i t m e n t  p a c k a g e  
h a v e  g r e a t e r  p o s s i b i l i t i e s  o f  f i l l i n g  I T  v a c a n c i e s .
W h e n  m e a s u r e d  b y  a c t i v i t y ,  3 6% o f  i n d u s t r i e s  in  t h e
e l e c t r o n i c  c o m p o n e n t s  s e c t o r  e n c o u n t e r e d  d i f f i c u l t i e s  i n  
r e c r u i t i n g  e x p e r i e n c e d  I T  s t a f f  i n  1 9 9 1 ,  f o l l o w e d  b y  
a u d i o v i s u a l  a n d  c o n s u m e r  e l e c t r o n i c s  ( 3 3 % ) ,  s o f t w a r e  a n d  
s e r v i c e s  ( 32%), c o m p u t e r  o f f i c e  e q u i p m e n t  a n d  p e r i p h e r a l s  
( 3 0 % ) ,  i n d u s t r i a l  a u t o m a t i o n  s y s t e m s  (30%) a n d  p r o f e s s i o n a l  
e l e c t r o n i c s  (20%).
C o m p a r i n g  1 9 9 1  w i t h  1 9 8 8 ,  3 5 %  o f  r e s p o n d e n t s  b e l i e v e d  i t  w a s  
l e s s  d i f f i c u l t  t o  r e c r u i t  n e w l y  q u a l i f i e d  g r a d u a t e s  in  1 9 9 1 ,  
a n d  2 8 %  f o u n d  i t  l e s s  d i f f i c u l t  i n  1 9 9 1  t o  r e c r u i t  
e x p e r i e n c e d  I T  s t a f f .  3 6 %  o f  F r e n c h  p a r t i c i p a n t s  f o u n d  i t  
l e s s  d i f f i c u l t  t o  r e c r u i t  g r a d u a t e s  i n  1 9 9 1 ,  w h e r e a s  a 
s o m e w h a t  l o w e r  2 3 %  f o u n d  i t  l e s s  d i f f i c u l t  t o  r e c r u i t  
e x p e r i e n c e d  I T  s t a f f . 20
7 0 %  o f  o r g a n i s a t i o n s  i n v o l v e d  i n  i n d u s t r i a l  a u t o m a t i o n  
s y s t e m s  f o u n d  i t  l e s s  d i f f i c u l t  t o  r e c r u i t  g r a d u a t e s  a n d  
e x p e r i e n c e d  I T  s t a f f  i n  1 9 9 1  c o m p a r e d  w i t h  1 9 8 8 ,  w h i c h  w a s  
m a r k e d l y  b e t t e r  t h a n  t h e  g e n e r a l  a v e r a g e  o f  31%.
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D e m a n d  f o r  p r o f e s s i o n a l  I T  s t a f f  i s  l i k e l y  t o  i n c r e a s e .
O v e r  5 0 %  o f  p a r t i c i p a n t s  e x p e c t  t h e i r  e m p l o y m e n t  o f  
p r o f e s s i o n a l  I T  s t a f f  t o  i n c r e a s e  o v e r  t h e  p e r i o d  1 9 9 2 - 1 9 9 4  
(Q. 15). G r e e c e ,  t h e  U K  a n d  F r a n c e  l e a d  w i t h ,  1 0 0 % ,  6 0 %  a n d  
5 7 %  r e s p e c t i v e l y .  S o m e w h a t  l o w e r  e x p e c t a t i o n s  a r e  f o u n d  in 
G e r m a n y  (40%) a n d  S p a i n  ( 3 8 % ) .  H i g h e s t  i n c r e a s e s  a r e  
e x p e c t e d  i n  t h e  s o f t w a r e  a n d  s e r v i c e s , a n d  c o m p u t e r  a n d  
o f f i c e  e q u i p m e n t  s e c t o r s  ( 5 0 % ) .  S i g n i f i c a n t  r e c r u i t m e n t  is 
e x p e c t e d  b y  S M E s  ( 1 - 4 9 9  e m p l o y e e s ) ,  6 4 %  e x p e c t  t o  r e c r u i t  
m o r e  p r o f e s s i o n a l  I T  s t a f f  o v e r  t h e  p e r i o d  1 9 9 2 - 1 9 9 4 ;  t h i s  
w a s  i n  c o n t r a s t  t o  2 1 %  o f  l a r g e  ( 5 0 0 0 + )  o r g a n i s a t i o n s .  
R e c r u i t m e n t  w i l l  t a k e  p l a c e  a c r o s s  a l l  o c c u p a t i o n a l  g r o u p s ;  
c o m p u t i n g  s t a f f ,  e n g i n e e r s ,  a n d  R  & D s p e c i a l i s t s .21
Summary
A  s k i l l  s h o r t a g e  e x i s t s  i n  t h e  I n f o r m a t i o n  T e c h n o l o g y  
i n d u s t r i e s  ( r e c o r d e d  b y  3 5 %  o f  o r g a n i s a t i o n s ) ,  a n d  w i t h  a 
f o r e c a s t e d  i n c r e a s e  i n  t h e  r e c r u i t m e n t  o f  I T  s t a f f  ( s t a t e d  
b y  5 2 %  o f  o r g a n i s a t i o n s )  i n  t h e  s h o r t  t e r m  ( 1 9 9 2 - 1 9 9 4 ) ,  t h i s  
s h o r t a g e  is l i k e l y  t o  c o n t i n u e  if n o t  b e c o m e  w o r s e .
4. C O M E T T
S e c t i o n  C  o f  t h e  q u e s t i o n n a i r e  ( Q u e s t i o n s  1 6 - 2 4 )  c o n c e r n s  
t h e  C O M E T T  p r o g r a m m e .  T h e  r e s p o n s e  r a t e  f o r  C O M E T T  w a s  
p o o r .  O f  t h e  t a r g e t e d  s a m p l e  ( 6 0 %  (146) p a r t i c i p a t e d  i n
E S P R I T  a n d  4 0 %  (84) i n  C O M E T T ) ,  o n l y  16 (19%) q u e s t i o n n a i r e s  
w e r e  r e t u r n e d  f o r  C O M E T T ,  w h i c h  w a s  d i s a p p o i n t i n g .  
F u r t h e r m o r e ,  n o t  a l l  o f  t h e s e  16 o r g a n i s a t i o n s  a n s w e r e d  a l l  
q u e s t i o n s .  22 of t h e  16 o r g a n i s a t i o n s ,  14 w e r e  s t i l l  
p a r t i c i p a t i n g  i n  C O M E T T  w h e n  t h e  s u r v e y  w a s  c o n d u c t e d  ( M a y -  
J u n e  1 9 9 2 ) ,  o f  w h i c h  6 o r g a n i s a t i o n s  h a d  b e e n  p a r t i c i p a t i n g  
f o r  o v e r  5 y e a r s ,  a f u r t h e r  3 h a d  b e e n  i n v o l v e d  f o r  4 y e a r s ,  
a n d  6 h a d  b e e n  p a r t i c i p a n t s  f o r  b e t w e e n  2 a n d  3 y e a r s .  A l l
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f i v e  M e m b e r  S t a t e s  w e r e  r e p r e s e n t e d  in t h e  r e t u r n s ;  G e r m a n y  
(6 p a r t i c i p a n t s ) ,  F r a n c e  (5), G r e e c e  (2), S p a i n  (2) a n d  t h e  
UI< (1). R e s p o n d e n t s  p a r t i c i p a t e d  in  e a c h  o f  t h e  f o u r  
S t r a n d s  w i t h  s o m e  p a r t i c i p a t i n g  i n  m o r e  t h a n  o n e  S t r a n d .  9 
o r g a n i s a t i o n s  w e r e  i n  S t r a n d  A  ( 5 6 % ) ,  6 in S t r a n d  B ( 3 8 % ) ,  8 
in S t r a n d  C (50%) a n d  3 i n  S t r a n d  D ( 19%), ( f i g u r e  1 . 1 4 ) .
F i g u r e  1 . 1 4
C O M E T T  A r e a s  o f  p a r t i c i p a t i o n
S t r a n d N r % o f  16
S t r a n d  A 9 56
S t r a n d  B 6 38
S t r a n d  C 8 50
S t r a n d  D 3 19
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P r i o r  t o  C O M E T T ,  12 o r g a n i s a t i o n s 23 w e r e  i n v o l v e d  i n  
t r a n s n a t i o n a l  c o l l a b o r a t i o n  w i t h  h i g h e r  e d u c a t i o n a l  
i n s t i t u t e s  i n  t r a i n i n g  f o r  t e c h n o l o g y .  O f  t h e s e  9 w e r e  
l a r g e  o r g a n i s a t i o n s ,  6 o f  w h i c h  h a d  m o r e  t h a n  5 0 0 0  
e m p l o y e e s .  A l l  s e c t o r s  w e r e  r e p r e s e n t e d ,  s o f t w a r e  a n d  
s e r v i c e s  b e i n g  t h e  d o m i n a n t  s e c t o r  w i t h  7 o r g a n i s a t i o n s  (6 
o f  w h o  h a d  5 0 0 0 +  e m p l o y e e s ) .
P a r t i c i p a n t s  w e r e  a s k e d  f o r  t h e i r  v i e w s  o n  C O M E T T ' s  a b i l i t y  
t o  m e e t  t h e i r  e d u c a t i o n  a n d  t r a i n i n g  n e e d s ,  a n d  w h e t h e r  t h e y  
b e l i e v e d  C O M E T T  h a d  a s s i s t e d  i n  i n c r e a s i n g  t h e  a v a i l a b i l i t y  
a n d  q u a l i t y  o f  p r o f e s s i o n a l  I T  s t a f f .  I t  w a s  h o p e d  t h a t  t h e  
a n s w e r s  t o  t h e s e  q u e s t i o n s  ( Q u e s t i o n s  2 0 - 2 3 )  w o u l d  a l l o w  a n  
a s s e s s m e n t  o f  t h e  e f f e c t i v e n e s s  o f  C O M E T T  i n  p r o v i d i n g  
q u a l i f i e d  I T  m a n p o w e r  a n d  i n  m e e t i n g  t h e  s k i l l  r e q u i r e m e n t s  
o f  E u r o p e ' s  I T  i n d u s t r y .
1 5  o f  t h e  1 6  o r g a n i s a t i o n s  b e l i e v e d  t h a t  C O M E T T  h a d  a s s i s t e d  
i n  i n c r e a s i n g  t h e  a v a i l a b i l i t y  a n d  q u a l i t y  o f  p r o f e s s i o n a l  
I T  s t a f f  r e s p o n s i v e  t o  t h e  n e e d s  o f  E u r o p e ' s  I T  i n d u s t r y .  6 
p a r t i c i p a n t s  b e l i e v e d  C O M E T T  h a d  a s s i s t e d  g r e a t l y .  G e r m a n ,  
G r e e k  a n d  S p a n i s h  p a r t i c i p a n t s  s h o w e d  p a r t i c u l a r  e n t h u s i a s m ,  
s t a t i n g  t h a t  " C O M E T T  h a d  a s s i s t e d  g r e a t l y " .  I n  t e r m s  o f  
s i z e ,  5 o r g a n i s a t i o n s  h a d  l e s s  t h a n  5 0 0  e m p l o y e e s ;  o f  t h e  
r e m a i n i n g  10, 7 h a d  5 0 0 0 +  e m p l o y e e s ,  a n d  3 b e t w e e n  1 0 0 0  a n d  
4 9 9 9 .  A l l  w e r e  e q u a l l y  p o s i t i v e  i n  t h e i r  v i e w  o f  C O M E T T ' s  
a b i l i t y  t o  i n c r e a s e  t h e  a v a i l a b i l i t y  a n d  q u a l i t y  o f  
p r o f e s s i o n a l  I T  s t a f f ,  w i t h  3 o f  t h e  5 0 0 0 +  g r o u p  a n d  3 o f  
t h e  1 - 9 9  g r o u p  s t a t i n g  t h a t  C O M E T T  h a d  " a s s i s t e d  g r e a t l y " .  
P a r t i c i p a n t s  r e p r e s e n t e d  a l l  s e c t o r s  o f  a c t i v i t y ;  t h e  
s o f t w a r e  a n d  s e r v i c e s  s e c t o r  l e d  w i t h  9 p a r t i c i p a n t s .
I n  r e l a t i o n  t o  e d u c a t i o n  a n d  t r a i n i n g ,  1 1  o f  t h e  1 6  
c o n f i r m e d  t h a t  p a r t i c i p a t i o n  i n  C O M E T T  h a d  e n a b l e d  t h e m  t o  
b e t t e r  i d e n t i f y  t r a i n i n g  n e e d s .  O f  t h e  11 o r g a n i s a t i o n s  4 
w e r e  G e r m a n ,  4 F r e n c h ,  2 G r e e k  a n d  1 S p a n i s h .  A l l  s e c t o r s  
a n d  s i z e s  w e r e  u n i f o r m a l l y  p o s i t i v e  t h a t  p a r t i c i p a t i o n  in 
C O M E T T  h a d  e n a b l e d  t h e m  t o  i d e n t i f y  t r a i n i n g  n e e d s .
A s  t o  u n d e r g r a d u a t e  a n d  p o s t g r a d u a t e  p r o g r a m m e s ,  1 2
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o r g a n i s a t i o n s  b e l i e v e d  t h a t  t h e  n e e d s  o f  t h e  I T  i n d u s t r y  
w e r e  n o w  b e t t e r  r e f l e c t e d  t h a n  p r i o r  t o  C O M E T T ' s  e x i s t e n c e .
T h i s  is p a r t i c u l a r l y  i n t e r e s t i n g ,  c o n s i d e r i n g  1 2  o f  t h e  16 
r e s p o n d e n t s  r e l y  o n  n e w l y  q u a l i f i e d  g r a d u a t e s  a s  a  m e a n s  o f  
f i l l i n g  v a c a n c i e s  f o r  p r o f e s s i o n a l  I T  s t a f f ,  a n d  4 r e l y  
s o l e l y  o n  g r a d u a t e s .  T h e  s o f t w a r e  a n d  s e r v i c e s  s e c t o r  w i t h  
7 p a r t i c i p a n t s  w a s  t h e  m o s t  p o s i t i v e  i n  i t s  r e a c t i o n .  24 
T h e r e  w a s  n o  v a r i a t i o n  a c c o r d i n g  t o  s i z e  o f  o r g a n i s a t i o n ;  
s m a l l  a n d  m e d i u m  s i z e d  a n d  l a r g e  o r g a n i s a t i o n s  a l i k e  
b e l i e v e d  t h a t  t h e  I T  i n d u s t r y ' s  n e e d s  w e r e  n o w  b e t t e r  
r e f l e c t e d  i n  u n d e r g r a d u a t e  a n d  p o s t g r a d u a t e  p r o g r a m m e s  t h a n  
p r i o r  t o  C O M E T T .  T h e  2 p a r t i c i p a n t s  w h o  s t a t e d  " y e s ,  b u t  
p o o r l y "  w e r e  l a r g e  c o m p a n i e s ,  o n e  w i t h  5 0 0 0 +  e m p l o y e e s .
P a r t i c i p a n t s  w e r e  a s k e d  t o  i n d i c a t e  t h e  b e n e f i t s  g a i n e d  f r o m  
i n v o l v e m e n t  in  C O M E T T  p r o j e c t s .  F i v e  p o s s i b l e  b e n e f i t s  w e r e  
l i s t e d :  e a s i e r  r e c r u i t m e n t  o f  e x p e r i e n c e d  I T  s t a f f ,  e a s i e r  
r e c r u i t m e n t  o f  I T  g r a d u a t e s ;  m o r e  t r a i n i n g  a n d  d e v e l o p m e n t  
o f  p r o f e s s i o n a l  I T  s t a f f  a l r e a d y  e m p l o y e d ;  m o r e  t r a i n i n g  t o  
u p g r a d e / c o n v e r t  o t h e r  s t a f f  t o  p r o f e s s i o n a l  I T  j o b s ,  a n d  
i m p r o v e d  l i n k s  w i t h  h i g h e r  e d u c a t i o n .
E a s i e r  r e c r u i t m e n t  o f  e x p e r i e n c e d  I T  s t a f f .
2 o r g a n i s a t i o n s  (1 l a r g e ,  a n d  1 S ME) f r o m  t h e  a u d i o v i s u a l  
c o n s u m e r  e l e c t r o n i c s  a n d  p r o f e s s i o n a l  e l e c t r o n i c s  s e c t o r s  
f o u n d  i t  e a s i e r  t o  r e c r u i t  e x p e r i e n c e d  I T  s t a f f .
E a s i e r  r e c r u i t m e n t  o f  I T  G r a d u a t e s .
5 o r g a n i s a t i o n s 2 5  ( 3  l a r g e  a n d  2 S M E s )  b e l i e v e d  t h e i r  
p a r t i c i p a t i o n  i n  C O M E T T  h a d  m a d e  it  e a s i e r  t o  r e c r u i t  I T  
g r a d u a t e s .  4 o f  t h e s e  o r g a n i s a t i o n s  w e r e  i n  t h e
p r o f e s s i o n a l  e l e c t r o n i c s  s e c t o r .
T h i s  w o u l d  p e r h a p s  e x p l a i n  w h y  m o s t  p a r t i c i p a n t s  r e p o r t e d  
t h a t  i t  w a s  l e s s  d i f f i c u l t  t o  r e c r u i t  n e w l y  q u a l i f i e d  
g r a d u a t e s  (Q. 10) a n d  e x p e r i e n c e d  I T  s t a f f  (Q. 12) i n  1 9 9 1
t h a n  i n  1 9 8 8 .
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M o r e  t r a i n i n g  a n d  d e v e l o p m e n t  o f  e x i s t i n g  p r o f e s s i o n a l  I T  
s t a f f  i n  t h e  o r g a n i s a t i o n .
6  o r g a n i s a t i o n s ^  h a d  g a i n e d  f r o m  m o r e  t r a i n i n g  a n d  t h e  
d e v e l o p m e n t  o f  e x i s t i n g  p r o f e s s i o n a l  I T  s t a f f .  T h e s e  
o r g a n i s a t i o n s  r e p r e s e n t e d  a l l  s i x  s e c t o r s .
M o r e  t r a i n i n g  t o  u p g r a d e / c o n v e r t  o t h e r  s t a f f  t o  p r o f e s s i o n a l  
I T  j o b s .
5 2 7  p a r t i c i p a n t s  b e l i e v e d  t h e y  h a d  g a i n e d  f r o m  m o r e  t r a i n i n g  
t o  u p g r a d e / c o n v e r t  o t h e r  s t a f f  t o  p r o f e s s i o n a l  I T  jobs. T h e  
m a j o r i t y  o f  p a r t i c i p a n t s  r e p r e s e n t e d  t h e  c o m p u t e r  a n d  o f f i c e  
e q u i p m e n t  a n d  p e r i p h e r a l s ,  a n d  s o f t w a r e  a n d  s e r v i c e s  
s e c t o r s .
I m p r o v e d  l i n k s  w i t h  h i g h e r  e d u c a t i o n .
9 2 8  o r g a n i s a t i o n s  l a r g e  a s  w e l l  a s  s m a l l  c o m p a n i e s ,  f r o m  a l l  
s i x  s e c t o r s  h a d  i m p r o v e d  l i n k s  w i t h  h i g h e r  e d u c a t i o n .
T h e  f i n a l  q u e s t i o n  a s k e d  p a r t i c i p a n t s  h o w  C O M E T T  r e s o u r c e s  
h a d  h e l p e d  i n  d e v e l o p i n g  s t u d e n t / s t a f f  e x c h a n g e s  ( S t r a n d  B) 
a n d  t r a i n i n g  a c t i v i t i e s  ( S t r a n d s  C a n d  D). R e s p o n d e n t s  w e r e  
g i v e n  t h r e e  o p t i o n s :  1) w i t h o u t  C O M E T T  t h e
e x c h a n g e s / a c t i v i t i e s  w o u l d  n o t  h a v e  t a k e n  p l a c e ;  2 ) w i t h o u t  
C O M E T T  t h e  e x c h a n g e s / a c t i v i t i e s  w o u l d  h a v e  d e v e l o p e d  m o r e  
s l o w l y ;  a n d  3) w i t h o u t  C O M E T T  t h e  e x c h a n g e s / a c t i v i t i e s  w o u l d  
h a v e  b e e n  o f  a l o w e r  q u a l i t y .  6 o r g a n i s a t i o n s  b e l i e v e d  t h a t  
w i t h o u t  C O M E T T  t h e  e x c h a n g e s / a c t i v i t i e s  w o u l d  n o t  h a v e  t a k e n  
p l a c e ,  w h i l e  a  f u r t h e r  6 b e l i e v e d  t h e y  w o u l d  h a v e  d e v e l o p e d  
m o r e  s l o w l y .  O r g a n i s a t i o n s 2 9  w h o  s t a t e d  t h a t  w i t h o u t  C O M E T T  
t h e  e x c h a n g e s / a c t i v i t i e s  w o u l d  n o t  h a v e  t a k e n  p l a c e  
r e p r e s e n t e d  5 o f  t h e  6  s e c t o r s ,  s o f t w a r e  a n d  s e r v i c e s  b e i n g  
d o m i n a n t . 3° T h e r e  w a s  n o  d i f f e r e n c e  i n  o r g a n i s a t i o n  s i z e ,  
w i t h  S M E s  a n d  l a r g e  c o m p a n i e s  e q u a l l y  r e p r e s e n t e d .
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I t  i s  c l e a r l y  p o s s i b l e  t h a t  t h e  l o w  r e s p o n s e  r a t e  f o r  C O M E T T  
r e d u c e s  t h e  v a l u e  o f  t h e  r e s u l t s  o b t a i n e d  t o  s o m e  e x t e n t .  
N e v e r t h e l e s s ,  t h e  s i m i l a r i t y  i n  r e p l i e s  r e c e i v e d ,  a n d  t h e  
r e s e m b l a n c e  o f  t h e s e  f i n d i n g s  t o  t h o s e  o f  o t h e r  C O M E T T  
s u r v e y s ,  s u g g e s t  t h a t  t h e y  a r e  b r o a d l y  v a l i d .
9 0 %  o f  t h e  o r g a n i s a t i o n s  s u r v e y e d  b e l i e v e d  C O M E T T  h a d  
a s s i s t e d  in  i n c r e a s i n g  t h e  a v a i l a b i l i t y  a n d  q u a l i t y  o f  
p r o f e s s i o n a l  I T  s t a f f ;  7 0 %  c o n f i r m e d  t h a t  p a r t i c i p a t i o n  i n  
C O M E T T  h a d  e n a b l e d  t h e m  t o  i d e n t i f y  t r a i n i n g  n e e d s ;  7 5 %  
b e l i e v e d  t h a t  t h e  n e e d s  o f  t h e  I T  i n d u s t r y  w e r e  n o w  b e t t e r  
r e f l e c t e d  i n  u n d e r g r a d u a t e  a n d  p o s t g r a d u a t e  p r o g r a m m e s  t h a n  
p r i o r  t o  C O M E T T ' s  e x i s t e n c e ;  a n d  o v e r  5 0 %  o f  t h e  
o r g a n i s a t i o n s  h a d  i m p r o v e d  l i n k s  w i t h  h i g h e r  e d u c a t i o n a l  
i n s t i t u t e s .  T h e s e  f i n d i n g s  a r e  v e r y  s i m i l a r  t o  t h o s e  o f  t h e  
e v a l u a t i o n s  o f  C O M E T T  c a r r i e d  o u t  i n  19893* a n d  1 9 9  1  32, i n 
t h e  f o r m e r ,  6 6 %  c o n f i r m e d  t h a t  C O M E T T  h a d  e n a b l e d  t h e m  t o  
i d e n t i f y  t r a i n i n g  n e e d s ,  w h i l e  7 4 %  s t a t e d  t h a t  C O M E T T  h a d  
l e d  t o  f u r t h e r  c o l l a b o r a t i o n  w i t h  h i g h e r  e d u c a t i o n a l  
i n s t i t u t e s .  I m p r o v e d  d e f i n i t i o n  o f  t r a i n i n g  n e e d s  w a s  a l s o  
c i t e d  b y  o v e r  7 0 %  o f  r e s p o n d e n t s  in t h e  1 9 9 1  C O M E T T  
e v a l u a t i o n .
Summary
5 o E S P R I T
I n  c o n t r a s t  t o  C O M E T T ,  t h e  r e s p o n s e  r a t e  f o r  E S P R I T  w a s  
r e l a t i v e l y  g o o d ,  w i t h  52  r e t u r n s  ( 3 6 % ) ,  47 o f  w h i c h  w e r e
s t i l l  p a r t i c i p a t i n g  i n  E S P R I T  i n  1 9 9 2  w h e n  t h e  s u r v e y  w a s  
c a r r i e d  o u t .  O f  t h e  47; 22 h a d  b e e n  i n v o l v e d  i n  E S P R I T  f o r  
o v e r  5 y e a r s ,  a f u r t h e r  5 f o r  4 y e a r s ,  11 f o r  3 y e a r s ,  2 f o r  
2 y e a r s  a n d  9 f o r  b e t w e e n  1 a n d  2 y e a r s . 39 1 3  r e t u r n s  c a m e
f r o m  F r a n c e ,  16 f r o m  G e r m a n y ,  2 f r o m  G r e e c e ,  6 f r o m  S p a i n ,  
a n d  15  f r o m  t h e  UK.
A l l  t e c h n i c a l  s e c t o r s  w e r e  c o v e r e d .  F i g u r e  1 . 1 5  s h o w s  t h e  
n u m b e r  o f  o r g a n i s a t i o n s  p a r t i c i p a t i n g  in t h e  d i f f e r e n t  
t e c h n i c a l  a r e a s .  11 o r g a n i s a t i o n s  w e r e  i n v o l v e d  in t h e  
B a s i c  R e s e a r c h  s e c t o r ,  w h i c h  i n c l u d e s  t h e  V L S I  D e s i g n  
T r a i n i n g  A c t i o n .
F i g u r e  1 . 1 5
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E S P R I T  T e c h n i c a l  A r e a s  o f  p a r t i c i p a t i o n
A r e a  N r  % o f  52
1. M i c r o e l e c t r o n i c s  13 25
2. I n f o r m a t i o n  P r o c e s s i n g  S y s t e m s  31 60
3. A d v a n c e d  B u s i n e s s  & H o m e  S y s t e m s  13 25
P e r i p h e r a l s
4. C o m p u t e r  I n t e g r a t e d  M a n u f a c t u r i n g  23 44
5. B a s i c  R e s e a r c h  ( i n c l u d i n g  V L S I )  11 21
6 . I E S  3 6
N o t  S t a t e d  1 2
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T o  d e t e r m i n e  t h e  e f f e c t i v e n e s s  o f  E S P R I T  a n d  i n  p a r t i c u l a r  
t h e  V L S I  D e s i g n  T r a i n i n g  A c t i o n ,  r e c i p i e n t s  w e r e  a s k e d  a 
s e r i e s  o f  q u e s t i o n s  o n  t r a i n i n g  a n d  e d u c a t i o n  ( Q u e s t i o n s  2 7 -  
31).
T h e  a i m  o f  t h e  V L S I  D e s i g n  T r a i n i n g  A c t i o n ,  a s  e x p l a i n e d  in  
C h a p t e r  V I ,  is  t o  e n s u r e  t h a t  E u r o p e  h a s  s u f f i c i e n t  
e n g i n e e r s  t r a i n e d  i n  t h e  d e s i g n  o f  i n t e g r a t e d  c i r c u i t s .  
R e c i p i e n t s  w e r e  a s k e d  i f  t h e y  w e r e  a w a r e  o f  t h e  s c h e m e ' s  
e x i s t e n c e  ( Q u e s t i o n  2 8 ) .  S u r p r i s i n g l y ,  o n l y  14 (27%)
o r g a n i s a t i o n s  r e p l i e d  i n  t h e  a f f i r m a t i v e ;  a l l  o f  t h e s e  
p a r t i c i p a t e d  i n  a l l  s i x  E S P R I T  t e c h n i c a l  a r e a s .  34 G e r m a n  
a n d  G r e e k  c o m p a n i e s  w e r e  m o r e  a w a r e  o f  t h e  s c h e m e  t h a n  t h o s e  
i n  o t h e r  c o u n t r i e s .  A n d  a l t h o u g h  4 o f  t h e  6 G e r m a n  
p a r t i c i p a n t s  h a d  5 0 0 0 +  e m p l o y e e s ,  in t h e  f i v e  M e m b e r  S t a t e s  
s u r v e y e d ,  S M E s  w e r e  d o m i n a n t ,  w i t h  9 o f  t h e  1 4  h a v i n g  l e s s  
t h a n  5 0 0  e m p l o y e e s .
W h e n  a s k e d  i f  a n  i n c r e a s e  i n  t h e  n u m b e r  a n d  q u a l i t y  o f  V L S I  
d e s i g n  e n g i n e e r s  h a d  b e e n  n o t i c e d  s i n c e  1 9 8 9  ( Q u e s t i o n  
2 9  ) 35/ ; 2  o r g a n i s a t i o n s  f o u n d  t h e r e  h a d  b e e n  "a m a j o r
i n c r e a s e " ,  1 "a m a r g i n a l  i n c r e a s e " ,  10 " n o  i n c r e a s e "  a n d  33 
" d i d  n o t  k n o w " .  T h e  2 c o m p a n i e s  w h i c h  s a w  a " m a j o r  
i n c r e a s e "  w e r e  G e r m a n  a n d  B r i t i s h .  T h e  f o r m e r  h a d  5 0 0 0 +  
e m p l o y e e s  a n d  p a r t i c i p a t e d  i n  a l l  6 s e c t o r s  o f  a c t i v i t y . 3* 
T h e  U K  r e s p o n d e n t  h a d  b e t w e e n  1 0 0  a n d  4 9 9  e m p l o y e e s ,  a n d  w a s  
i n v o l v e d  i n  e l e c t r o n i c  c o m p o n e n t s  a n d  s o f t w a r e  a n d  s e r v i c e s . 
T h e  " m a r g i n a l  i n c r e a s e "  w a s  s e e n  b y  a F r e n c h  e l e c t r o n i c s  
c o m p o n e n t s  c o m p a n y  w i t h  1 0 0 - 4 9 9  e m p l o y e e s .  T h e  G e r m a n  a n d  
U K  p a r t i c i p a n t s  w e r e  i n v o l v e d  i n  E S P R I T  B a s i c  R e s e a r c h  
p r o j e c t s 3? ( t h e  V L S I  D e s i g n  T r a i n i n g  A c t i o n  i s  w i t h i n  t h i s  
a r e a ) , w h e r e a s  t h e  F r e n c h  c o m p a n y  p a r t i c i p a t e d  i n  a d v a n c e d  
b u s i n e s s  a n d  h o m e  s y s t e m s  p e r i p h e r a l s  a n d  i n  c o m p u t e r  
i n t e g r a t e d  m a n u f a c t u r i n g  p r o j e c t s .  O f  t h e  1 0 3s
o r g a n i s a t i o n s  w h i c h  f o u n d  n o  i n c r e a s e ,  8 h a d  l e s s  t h a n  5 0 0  
e m p l o y e e s ,  a n d  t h e  r e m a i n i n g  2 h a d  5 0 0 - 9 9 9 .  T h e y  w e r e  
i n v o l v e d  i n  c o m p u t e r  a n d  o f f i c e  e q u i p m e n t  a n d  p e r i p h e r a l s  (3 
o r g a n i s a t i o n s ) ,  e l e c t r o n i c  c o m p o n e n t s  (2), i n d u s t r i a l  
a u t o m a t i o n  s y s t e m s  (1), p r o f e s s i o n a l  e l e c t r o n i c s  (2), a n d
- 150 -
s o f t w a r e  a n d  s e r v i c e s  (4). 3 o r g a n i s a t i o n s  p a r t i c i p a t e d  i n
E S P R I T  b a s i c  r e s e a r c h  p r o j e c t s , 39 a n d  a l s o  p a r t i c i p a t e d  i n  
m i c r o e l e c t r o n i c  p r o j e c t s  w h o s e  r e l a t e d  i n d u s t r i e s  a r e  t h e  
e m p l o y e r s  o f  V L S I  d e s i g n e r s .
T h e  l o w  a w a r e n e s s  o f  V L S I  i s  s o m e w h a t  s t r i k i n g  c o n s i d e r i n g  
t h a t  t h e  s c h e m e  h a d  b e e n  u n d e r w a y  f o r  t h r e e  y e a r s  w h e n  t h e  
s u r v e y  w a s  c o n d u c t e d .  O n e  o f  t h e  o b j e c t i v e s  o f  t h e  s c h e m e  
w a s  t o  t r a i n  3 0 0 0  s t u d e n t s  i n  V L S I  d e s i g n  p e r  y e a r ,  a n d  
t h i s ,  a c c o r d i n g  t o  t h e  E u r o c h i p  s e c r e t a r i a t  ( s e r v i c e  
o r g a n i s a t i o n  o f  t h e  V L S I  D e s i g n  T r a i n i n g  A c t i o n ) , h a d  
a l r e a d y  b e e n  a c h i e v e d  b y  t h e  e n d  o f  1 9 9 1 .  T h e  l a c k  o f  
a w a r e n e s s  a m o n g  b a s i c  r e s e a r c h  p a r t i c i p a n t s  w h o  a n s w e r e d  t h e  
q u e s t i o n n a i r e  w o u l d  s e e m  t o  i n d i c a t e  a s e r i o u s  l a c k  o f  
i n f o r m a t i o n  o n  t h e  p r o g r a m m e :  o n l y  3 o f  t h e  11 b a s i c
r e s e a r c h  r e t u r n s  d e m o n s t r a t e d  a w a r e n e s s  o f  t h e  V L S I  a c t i o n .
I n  r e s p o n s e  t o  Q u e s t i o n  27 ( r e c r u i t m e n t  o f  a d d i t i o n a l  s t a f f
t o  w o r k  o n  p r o j e c t s ) ,  6 7 %  s t a t e d  t h a t  t h e y  h a d  r e c r u i t e d
a d d i t i o n a l  p r o f e s s i o n a l  I T  s t a f f  s p e c i f i c a l l y  t o  w o r k  o n  
E S P R I T  p r o j e c t s .  A l l  G r e e k  a n d  S p a n i s h  E S P R I T  r e s p o n d e n t s  
h a d  r e c r u i t e d  a d d i t i o n a l  I T  s t a f f .  40 R e c r u i t m e n t  w a s  
u n i f o r m  f o r  a l l  t y p e s  o f  i n d u s t r i a l  a c t i v i t y ,  t h o u g h  
c o m p u t e r  a n d  o f f i c e  e q u i p m e n t  a n d  p e r i p h e r a l s  w a s  s l i g h t l y  
a h e a d  w i t h  7 1 %. 41 S m a l l  a n d  m e d i u m  s i z e d  e n t e r p r i s e s  ( 1 - 4 9 9 )
a n d  l a r g e  o r g a n i s a t i o n s  ( 5 0 0 0 + )  w e r e  t h e  p r i n c i p a l
r e c r u i t e r s  o f  a d d i t i o n a l  s t a f f .  A l t h o u g h  E S P R I T  d o e s  n o t  
c l a i m  t o  b e  a  t r a i n i n g  p r o g r a m m e  ( w i t h  t h e  e x c e p t i o n  o f  t h e  
V L S I  a c t i o n ) , a d d i t i o n a l  s t a f f  r e c r u i t e d  a r e  t r a i n e d  w h i l e  
w o r k i n g  o n  E S P R I T  p r o j e c t s .  T h i s  is a s i g n i f i c a n t  f a c t o r ,  
c o n s i d e r i n g  t h a t  8 0 %  o f  E S P R I T  r e s p o n d e n t s  r e c r u i t  n e w l y  
q u a l i f i e d  g r a d u a t e s ;  a s  o n e  m e a n s  o f  f i l l i n g  v a c a n c i e s  
( Q u e s t i o n  8), 8% o f  w h i c h  r e l y  s o l e l y  o n  t h e  r e c r u i t m e n t  o f  
n e w l y  q u a l i f i e d  g r a d u a t e s .  S m a l l  a n d  m e d i u m  s i z e d
e n t e r p r i s e s  w i t h  l e s s  t h a n  5 0 0  e m p l o y e e s  a r e  t h e  p r i n c i p a l  
r e c r u i t e r s  o f  n e w l y  q u a l i f i e d  g r a d u a t e s  t o  f i l l  v a c a n c i e s .  
L a r g e  o r g a n i s a t i o n s  a r e  a l s o  w e l l  r e p r e s e n t e d ,  w i t h  5% 
h a v i n g  5 0 0 - 9 9 9  e m p l o y e e s ,  1 0 %  h a v i n g  1 0 0 0 - 4 9 9 9  a n d  1 9 %  
h a v i n g  5 0 0 0 + .  T h e  s o f t w a r e  a n d  s e r v i c e s  s e c t o r  w a s  t h e
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p r i n c i p a l  r e c r u i t e r  o f  n e w l y  q u a l i f i e d  g r a d u a t e s . «  T h e  
o r g a n i s a t i o n s  r e l y i n g  s o l e l y  o n  n e w l y  q u a l i f i e d  g r a d u a t e s  
c o m p r i s e  3 S M E s  ( 1 - 9 9  e m p l o y e e s )  a n d  1 l a r g e  c o m p a n y  w i t h  
5 0 0 0 + . 43 A l l  f o u r  o r g a n i s a t i o n s  a r e  i n  t h e  s o f t w a r e  a n d  
s e r v i c e s  s e c t o r .  T h e  l a r g e  o r g a n i s a t i o n  is a l s o  i n v o l v e d  in  
c o m p u t e r  o f f i c e  e q u i p m e n t  a n d  p e r i p h e r a l s .
W h e n  r e s p o n d e n t s  w e r e  a s k e d  f o r  t h e i r  o p i n i o n  o n  E S P R I T ' s  
a s s i s t a n c e  i n  i n c r e a s i n g  t h e  a v a i l a b i l i t y  a n d  q u a l i t y  o f  
p r o f e s s i o n a l  I T  s t a f f ,  o v e r  7 5 %  o f  E S P R I T  r e s p o n d e n t s 44 
s t a t e d  " y e s "  t h a t  E S P R I T  h a d  i n c r e a s e d  t h e  n u m b e r  a n d  
q u a l i t y  o f  p r o f e s s i o n a l  I T  s t a f f ,  w i t h  1 5 %  s t a t i n g  " y e s  a  
l o t " .45 7 5 %  o f  o r g a n i s a t i o n s  w i t h  a p o s i t i v e  v i e w  w e r e
S M E s .  L a r g e  o r g a n i s a t i o n s  w e r e  s o m e w h a t ,  l e s s  p o s i t i v e  w i t h  
o n l y  2 2 %  b e l i e v i n g  t h a t  E S P R I T  h a d  i n c r e a s e d  t h e  n u m b e r  a n d  
q u a l i t y  of p r o f e s s i o n a l  I T  s t a f f .  S o f t w a r e  a n d  s e r v i c e s  w a s  
b y  f a r  t h e  m o s t  p o s i t i v e  s e c t o r . 46
7 5 %  o f  E S P R I T  r e s p o n d e n t s  b e l i e v e d  t h e i r  i n v o l v e m e n t  i n  
E S P R I T  h a d  i m p r o v e d  l i n k s  w i t h  h i g h e r  e d u c a t i o n .  T h e
m a j o r i t y  a r e  S M E s  ( 7 3 % ) ;  1 3 %  o f  t h e  r e m a i n i n g  o r g a n i s a t i o n s  
h a v e  5 0 0 0 +  e m p l o y e e s .  T h e  c o m p u t e r  a n d  o f f i c e  e q u i p m e n t  a n d  
p e r i p h e r a l s  w a s  t h e  l e a s t  p o s i t i v e  s e c t o r  ( 5 4 % ) 47.
Summary
B e c a u s e  o f  i n a d e q u a t e  a w a r e n e s s  o f  t h e  V L S I  D e s i g n  T r a i n i n g  
A c t i o n ,  a n  e v a l u a t i o n  o f  i t s  e f f e c t i v e n e s s  i n  i n c r e a s i n g  t h e  
q u a l i t y  a n d  s u p p l y  o f  V L S I  d e s i g n  e n g i n e e r s  c a n n o t  b e  
c a r r i e d  o u t .  T h e  g e n e r a l  e n t h u s i a s m  s h o w n  b y  E S P R I T  
p a r t i c i p a n t s  f o r  E S P R I T ,  w i t h  o v e r  7 5 %  s t a t i n g  t h a t  t h e  
p r o g r a m m e  h a d  i n c r e a s e d  t h e  s u p p l y  o f  p r o f e s s i o n a l  I T  s t a f f ,  
a n d  h a d  a l s o  i m p r o v e d  c o o p e r a t i o n  l i n k s  w i t h  h i g h e r  
e d u c a t i o n ,  l e a d  t o  t h e  c o n c l u s i o n  t h a t  E S P R I T  h a s  i n d e e d  
b e e n  e f f e c t i v e  i n  t h e  e d u c a t i o n  a n d  t r a i n i n g  f i e l d .
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6. The role of the EC.
Q u e s t i o n n a i r e  r e c i p i e n t s  w e r e  a s k e d  if t h e y  t h o u g h t  t h e  
E u r o p e a n  C o m m u n i t y  w a s  d o i n g  e n o u g h  t o  i m p r o v e  t h e  
a v a i l a b i l i t y  a n d  q u a l i t y  o f  p r o f e s s i o n a l  I T  s t a f f .  55 o f  
t h e  68 r e t u r n s  a n s w e r e d  t h i s  s e c t i o n .  O n l y  3 o r g a n i s a t i o n s  
(4%), h o w e v e r ,  f o u n d  t h e  E C ' s  e f f o r t s  e x c e l l e n t ,  n o  e x t r a  
e f f o r t  b e i n g  r e q u i r e d .  A  f u r t h e r  36 (53 % )  b e l i e v e d  t h a t
a l t h o u g h  t h e  e f f o r t s  w e r e  g o o d ,  m o r e  e f f o r t  w a s  r e q u i r e d ,  
w h i l e  1 6  o r g a n i s a t i o n s  ( 2 3 % )  s t a t e d  t h a t  m u c h  m o r e  e f f o r t  
w a s  r e q u i r e d .
O n e  F r e n c h  a n d  t w o  G e r m a n  o r g a n i s a t i o n s  b e l i e v e d  t h e  E C ' s  
e f f o r t s  t o  b e  e x c e l l e n t ;  n o  o r g a n i s a t i o n  f r o m  G r e e c e ,  S p a i n ,  
o r  t h e  U K  w a s  a s  p o s i t i v e  i n  i t s  a s s e s s m e n t .  T h e  F r e n c h  
c o m p a n y  w a s  a n  S M E  i n  t h e  s o f t w a r e  a n d  s e r v i c e s  s e c t o r ,  
w h e r e a s  t h e  t w o  G e r m a n  c o m p a n i e s  w e r e  l a r g e  o r g a n i s a t i o n s  
( 5 0 0 0 + )  i n  t h e  e l e c t r o n i c  c o m p o n e n t s ,  i n d u s t r i a l  a u t o m a t i o n  
s y s t e m s  a n d  t h e  s o f t w a r e  a n d  s e r v i c e s  s e c t o r s .
F o r  t h o s e  w h o  w e r e  p o s i t i v e  a b o u t  t h e  E C ' s  e f f o r t s ,  b u t  f e l t  
t h a t  m o r e  c o u l d  b e  d o n e ,  t h e  r e s u l t s  s h o w e d  o v e r  5 0 %  f o r  a l l  
c o u n t r i e s  ( F r a n c e  7 3 % ,  G r e e c e  1 0 0 % ,  S p a i n  8 6 %  a n d  t h e  U K  
64%) e x c e p t  G e r m a n y  ( 4 4 % ) .  V i e w e d  b y  a c t i v i t y ,  c o m p u t e r  
s e r v i c e s  ( c o m p u t e r  o f f i c e  e q u i p m e n t  a n d  p e r i p h e r a l s ,  
s o f t w a r e  a n d  s e r v i c e s )  s h o w e d  a h i g h e r  p o s i t i v e  r e a c t i o n  
( 6 4 % ) ,  t h a n  e n g i n e e r i n g  p r o d u c t i o n  o r i e n t e d  a c t i v i t i e s  
( p r o f e s s i o n a l  e l e c t r o n i c s  i n d u s t r i a l  a u t o m a t i o n  s y s t e m s ,  a n d  
e l e c t r o n i c  c o m p o n e n t s )  a t  5 5 % .  W h e n  a n a l y s e d  b y  s i z e ,  7 0 %  
o f  t h e  S M E s  s u r v e y e d  f o u n d  t h e  E C  c o u l d  d o  m o r e ,  a g a i n s t  4 4 %  
f o r  t h e  l a r g e s t  o r g a n i s a t i o n s  ( 5 0 0 0 +  e m p l o y e e s ) ,
G e r m a n  o r g a n i s a t i o n s  w e r e  m o s t  n e g a t i v e  o n  E C  e f f o r t s  (44%), 
f o l l o w e d  b y  t h e  U K  ( 3 6 % ) ,  F r a n c e  ( 20%), a n d  S p a i n  (14%). 
W h e n  m e a s u r e d  b y  a c t i v i t y ,  5 0 %  o f  o r g a n i s a t i o n s  i n  t h e  
e l e c t r o n i c  c o m p o n e n t s  a n d  i n d u s t r i a l  a u t o m a t i o n  s y s t e m s  
s e c t o r s  b e l i e v e d  t h a t  m u c h  m o r e  E C  e f f o r t  w a s  r e q u i r e d .  T h e  
o t h e r  s e c t o r s  f o l l o w e d  w i t h  4 4 %  in p r o f e s s i o n a l  e l e c t r o n i c s ,
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33 %  i n  a u d i o v i s u a l  c o n s u m e r  e l e c t r o n i c s ,  3 2 %  i n  s o f t w a r e  a n d  
s e r v i c e s ,  a n d  3 1 %  i n  c o m p u t e r  o f f i c e  e q u i p m e n t  a n d  
p e r i p h e r a l s .  V i e w e d  b y  s i z e ,  33 %  of o r g a n i s a t i o n s  w i t h  
5 0 0 0 +  e m p l o y e e s  h a d  t h e  h i g h e s t  n e g a t i v e  o p i n i o n ,  f o l l o w e d  
b y  2 7 %  f o r  S M E s ,  a n d  2 5 %  f o r  t h e  l a r g e  g r o u p  ( 5 0 0 - 4 9 9 9 ) .
P a r t  B  o f  Q u e s t i o n  32 a s k e d  p a r t i c i p a n t s  t o  s p e c i f y  t h e  
a c t i o n s / p r o g r a m m e s  t h e y  w o u l d  l i k e  t o  s e e  u n d e r t a k e n  b y  t h e  
E C  o v e r  t h e  c o m i n g  5 - 1 0  y e a r s  t o  e n c o u r a g e  t h e  a p p r o p r i a t e  
u s e  o f  e d u c a t i o n  a n d  t r a i n i n g  f o r  s k i l l s ,  24 o r g a n i s a t i o n s  
s u p p l i e d  s u g g e s t i o n s  f a l l i n g  p r i n c i p a l l y  i n t o  c a t e g o r i e s  o f  
e d u c a t i o n / t r a i n i n g ,  s k i l l s ,  a n d  f u n d i n g .
E d u c a t i o n  a n d  T r a i n i n g
M o s t  s u g g e s t i o n s  o n  e d u c a t i o n  a n d  t r a i n i n g  c o n c e r n e d  
b r i n g i n g  e d u c a t i o n  u p  t o  d a t e  t o  m e e t  i n d u s t r y ' s  n e e d s .  
D e s p i t e  C O M E T T ' s  a n d  E S P R I T ' s  e f f o r t s ,  it w a s  g e n e r a l l y  f e l t  
t h a t  e d u c a t i o n  w a s  s t i l l  l a g g i n g  b e h i n d  t h e  l e a d i n g  e d g e  I T  
d e v e l o p m e n t s .  S u g g e s t i o n s  p u t  f o r w a r d  i n c l u d e d :
F o c u s i n g  u n i v e r s i t y  t e a c h i n g  m o r e  o n  i n d u s t r i a l  u s e r  
n e e d s .  I n  t h i s  r e s p e c t  g r e a t e r  c o o p e r a t i o n  b e t w e e n  E u r o p e a n  
u n i v e r s i t i e s  is c a l l e d  f o r  a n d  m o r e  e n c o u r a g e m e n t  f o r  
a c a d e m i c /  i n d u s t r i a l  i n t e r c h a n g e  is u n d e r l i n e d ;  t h e  a p p r o v a l  
o f  a p h a s e  I I I  f o r  C O M E T T  is s e e n  a s  e s s e n t i a l .
- T h e  h a r m o n i s a t i o n  o f  e d u c a t i o n  in t h e  M e m b e r  S t a t e s ,  T h i s  
w o u l d  i n v o l v e  t h e  h a r m o n i s a t i o n  o f  t h e  c u r r i c u l u m  o f  
u n i v e r s i t i e s  t h r o u g h o u t  E u r o p e ,  i n c r e a s i n g  s t u d e n t  e x c h a n g e s  
a n d  l e a d i n g  t o  a g r e a t e r  t r a n s f e r  o f  k n o w l e d g e .
- T r a i n i n g  U K  p a r t i c i p a n t s  w e r e  p a r t i c u l a r l y  p o s i t i v e  o n  
t h e i r  v i e w  o f  e x i s t i n g  n a t i o n a l ;  t h e  B r i t i s h  C o m p u t e r  
S o c i e t y ' s  P r o f e s s i o n a l  D e v e l o p m e n t  S c h e m e ,  a n d  t h e  
D e p a r t m e n t  o f  T r a d e  a n d  I n d u s t r y  (DTI) a n d  S c i e n c e  a n d  
E n g i n e e r i n g  R e s e a r c h  C o u n c i l ' s  ( S ERC) T e a c h i n g  C o m p a n y  
s c h e m e  a r e  m e n t i o n e d ;  r e t u r n s  r e c o m m e n d  t h a t  s i m i l a r  s c h e m e s  
b e  e n c o u r a g e d  a t  E C  l e v e l .  T h e  P r o f e s s i o n a l  D e v e l o p m e n t  
S c h e m e  (PDS) is a p a c k a g e  f o r  t r a i n i n g  a n d  c a r e e r
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d e v e l o p m e n t  f o r  t h e  i n f o r m a t i o n  s y s t e m s  i n d u s t r y ,  a n d  
e n s u r e s  t h a t  q u a l i t y  c o n t r o l  is a p p l i e d  t o  t h e  p r a c t i c a l  
e x p e r i e n c e  a n d  t r a i n i n g  o f  i n d i v i d u a l s  m a k i n g  a c a r e e r  in  
t h e  i n d u s t r y .  T h e  T e a c h i n g  C o m p a n y  S c h e m e  h e l p s  f i r m s  t o  
s o l v e  k e y  p r o b l e m s  w h i c h  a r e  c e n t r a l  t o  t h e i r  c o m p e t i t i v e  
s u c c e s s ,  a n d  t o  i m p r o v e  t h e  q u a l i t y  o f  i n d u s t r i a l  t r a i n i n g  
f o r  n e w  g r a d u a t e s .
S k i l l s
T h e  n e e d  f o r  m o r e  p e o p l e  w i t h  t e c h n i c a l  a s  w e l l  a s  
m a n a g e r i a l  s k i l l s  is h i g h l i g h t e d .
F u n d i n g
P r o p o s a l s  i n c l u d e ;  g r e a t e r  f u n d i n g  o f  u n i v e r s i t y  d e p a r t m e n t s  
s o  t h a t  g r a d u a t e s  m a y  b e  t r a i n e d  i n  a 11 m o r e  p r a c t i c a l  w a y " ; 
a n e e d  i s  s e e n  f o r  m o r e  f u n d i n g  f o r  e d u c a t i o n a l  p u r p o s e s  i n  
c u r r e n t  R & D  p r o j e c t s  ( E S P R I T ) , a n d  t o  p r o m o t e  t h e  i n c r e a s e  
o f  S M E s  u s i n g  IT, a n d  t o  e n c o u r a g e  s t u d e n t s  t o  t a k e  u p  
t r a i n e e s h i p s  in t h e s e  c o m p a n i e s .
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NOTES
1 An enterprise is a total company which may comprise several subsidiary companies.
2 A business unit is a specific site, factory or part of a company with clearly defined profit
responsibility.
3 A subsidiary is a legal entity, where the majority or all shares are held by a parent/holding 
company.
“ 1 organisation failed to indicate the number of employees.
s Professional IT staff (graduates and experienced IT staff): these are people in jobs at graduate
level or equivalent whose main activity is associated with the development or application of IT
in the organisation or in its products and services.
* Global (I) figures are of total respondents (68), while ventilated figures are by attribute
(e.g. country, activity)
? There were 15 organisations with 5000+ employees.
s SMEs are organisations with less than 500 people. In this survey there are three principal
groups, SMEs (1-499), Large group (500-4999), and the Large+ group (5000+).
9 Results for the other sectors show; computer and office equipment and peripherals (40%),
audiovisual consumer electronics (33%), professional electronics (33%), software and services 
(32%), industrial automation systems (27%).
10 computing staff (16%), Engineers (18%) and R & D specialists (14%).
11 France 21%, Germany 21%, and Spain 12%.
12 The UK Government IT Initiative involved special one-year courses to convert postgraduates from
other disciplines into IT engineers. In 1985, 43 million pounds was allocated to create a
further 1,000 IT graduates a year from 1988 onwards. The Economist. London, 16.5.1987.
13 in October 1986, Mr. Kenneth Baker, the Education Secretary, announced plans for a pilot network 
of twenty City Technology Colleges, catering for 11-18 year olds, and concentrating on science 
and technology.
3-4 The Women into IT Campaign, launched in 1989, undertook collaborative projects to recruit into
and retain more women within the computer industry. Projects included improving career
information and advice available to girls at school to encourage girls to start thinking about 
IT as a career.
The Women into IT (WIT) Foundation was formed by the British Computer Society, British
Petroleum, FI Group, Hewlett Packard, STC/ICL and the Post Office. Activities are also
supported by other companies.
15 The Engineering Council's guidance booklets, published in 1989, for staff in schools, colleges,
and higher educational institutions, aimed to help staff promote equal opportunities for girls 
and thereby to encourage them into science and engineering disciplines. Training Agency, Skills 
Bulletin, Sheffield, Summer 1989, p. 7.
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*6 In 1989, the Engineering Council launched a scheme to link 24,000 engineers to 6,000 schools 
across the country. Local companies gave equipment on loan, supplied materials, organised pupil 
and teacher visits to their premises and set industry-related projects for the schools. The 
objective was to help schools and to increase awareness of engineering as a worthwhile, creative 
and enjoyable activity. Training Agency, Skills Bulletinf Sheffield, Autumn 1989, p. 2.
*7 Computing staff (38%), engineers (36%), and R & D specialists (38%).
is 42% of French, 32% of German, 25% of Spanish and 50% of Greek participants had major difficulty 
in the recruitment of experienced IT staff.
19 9 OK organisations had major difficulty recruiting experienced IT staff in 1991.
20 Less difficulty recruiting newly qualified graduates for IT jobs in 1991 compared with 1988, by 
country; France (36%), Germany (32%), Greece (75%), Spain (50%) and UK (33%).
Less difficulty recruiting experienced IT staff in 1991 compared with 1988. by country: France 
(23%), Germany (26%), Greece (75%), Spain (25%) and UK (32%).
2* 52% of organisations employing computing staff expect an increase, 51% of organisations 
employing engineers expect an increase and 56% of organisations employing R & D  specialists 
expect an increase.
22 Q 17 (1 not stated), Q 18 (1 not stated), Q 21 (2 not stated), Q 22 (1 not stated), Q 23 (1 not 
stated), Q 24 (4 not stated).
23 From the 5 Member States, France (3), Germany (5), Greece (1), Spain (2) and the UK (1).
24 computer and office equipment and peripherals (5), professional electronics (5), industrial 
automation systems (4), electronics components (4), and audiovisual consumer electronics (3).
25 2 French, 2 German, and 1 Spanish.
26 3 French, 1 German and 2 Greek organisations comprising 3 large companies and 3 SMEs.
27 2 French, 1 German, 2 Greek, comprising 2 large companies and 3 SMEs.
23 3 French, 2 German, 2 Spanish, 1 Greek and 1 UK, of which 5 were large companies and 4 were
SMEs.
29 l French, 2 German, 1 Spanish, and 2 Greek.
30 The software and services sector had 4 participants.
31 The evaluation was carried out by Coopers & Lybrand, C & L Belmont, in association with the 
Science Policy Research Unit, University of Sussex, Evaluation of the COMETT Programme. 
Brussels, 1989, p. 70.
32 ECOTEC Research & Consulting, The Evaluation of COMETT, final report to the CEC Task Force Human 
Resources. Education, Training and Youth, 1991, Birmingham and Brussels.
33 2 organisations failed to indicate the year, 3 organisations were no longer participating in 
ESPRIT, 2 of these organisations participated from 1985, and 1 from 1989.
34 l. Microelectronics (3), 2. Information processing systems (6), 3. Advanced business and home 
systems peripherals (8), 4. Computer integrated manufacturing (11), 5. Basic research (3), and
6. Information Exchange System (IES).
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35 1. Electronic components, 2. software and services, 3. computer & office equipment & 
peripherals, 4. audiovisual consumer electronics, 5. industrial automation systems and 6. 
professional electronics.
37 The German respondent participated in all six ESPRIT technical areas, while the UK organisation 
participated in microelectronics and basic research.
38 The 10 organisations comprised 2 French, 4 German, 3 British and 1 Spanish.
39 The 10 organisations who said "no" participate in the following ESPRIT technical areas: 
microelectronics (4), information processing systems (8), advanced business and home systems
(2), computer integrated manufacturing (1) and basic research (3).
40 7 of the 13 French ESPRIT respondents (54%), 10 of the 16 German (63%), 2 Greek (total =2), 6 
Spanish (total =6) and 10 of the 15 UK ESPRIT respondents (67%) had recruited additional 
professional IT staff specifically to work on ESPRIT.
4* Electronic components (67%), software and services (58%), audiovisual consumer electronics 
(67%), industrial automation systems (67%), and professional electronics (57%).
42 Software and services (26 organisations) was followed by electronic components (6), professional 
electronics (6), computer and office equipment and peripherals (5), and industrial automation
systems (4). 11 organisations participated in" other" activities.
43 1 French, 2 German and 1 Spanish.
44 Country of respondents France (11), Germany (12), Greece (2), Spain (6) and UK (9).
45 Country of respondents who stated "yes a lot" France (2), Germany (3), Greece (1), and UK (2).
46 The number of organisations by activity who believed ESPRIT had increased the number and quality 
of professional IT staff; software and services (26), computer and office equipment and
peripherals (8), electronics components (8), industrial automation systems (6), professional 
electronics (4), and audiovisual consumer electronics (3).
47 Remaining sectors were more positive; professional electronics (100%), industrial automation 
systems (100%), audiovisual consumer electronics (100%), electronic components (89%), and
software and services (81%).
35 46 respondents answered Question 29.
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CHAPTER X: EUROPE AND INFORMATION TECHNOLOGY OVERVIEW,
CONCLUSIONS, AND SUGGESTIONS FOR FUTURE ACTION
Introduction
This final chapter summarises the principal elements of the 
study, presents the main survey conclusions on manpower 
shortages, and outlines suggestions for possible 
improvements within the framework of EC programmes.
1. Overview
Information Technology is a strategic technology and has 
become a significant industrial sector for the European 
Community. While IT is one of the largest sectors, (about 
4.5% of worldwide GDP),i its economic impact is even greater 
than this would suggest. IT is the basis of much structural 
innovation in other industrial sectors, in that it 
influences the quality of services and the efficiency of 
production processes. By making available a wide range of 
effective computer aids, IT has revolutionised office 
management and has had a particularly strong influence on 
the service sector. Furthermore, IT applications, because 
they affect all industrial activity, provide the means by 
which industries can compete; computer integrated 
manufacturing (CIM), one such application, enables the
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complete manufacturing process to be computerised from start 
to finish, thereby increasing productivity, reducing cost 
and producing higher quality products. Clearly, Information 
Technology has a major role in maintaining and strengthening 
the competitiveness of European industry.
In the early 1980s Europe's IT industry was in a very weak 
position vis-a-vis Japan and the US. This was mainly due to 
the division of national markets by different standards and 
practices and different ways of solving the same application 
problems. Although national programmes played an important 
role in promoting R & D in IT, they had also created some 
undesirable side-effects; R & D was unfocussed, resources 
were dispersed and efforts overlapped too much to be 
effective. The ESPRIT programme was launched in 1984 to 
combat these negative elements, and thereby to improve the 
competitive position of Europe's IT industry.
ESPRIT has been successful in building up a European 
technology base and in stimulating the growth of inter­
company and company-research links across Europe. And 
although Europe's technological position has improved, 2 
among the factors still threatening future competitiveness 
is the shortage of IT manpower. Technological development 
needs IT manpower capable of mastering the complexity and 
opportunities of the technology and its applications
The reports and surveys examined3 in this study point to the 
existence of IT shortages;4 the empirical survey carried out 
confirms that a shortage of IT manpower exists in Europe. 
Shortage was measured in terms of difficulty encountered by 
employers in the recruitment of professional IT staff in 
1991. The survey findings show that 35% of organisations 
had major difficulty recruiting experienced XT staff in 
1991, while 16% had major difficulty recruiting newly 
qualified graduates.
Considering that over 50% of survey participants expect 
their employment of IT staff to increase over the period 
1992-1994, this shortage is likely to worsen.
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Such shortages cause major problems for industry. 57% of 
survey participants found professional IT staff to be of 
critical importance in providing them with a competitive 
advantage- A further 34% believe they are very important. 
As a result of shortages in 1991, 37% of organisations
experienced longer delivery/implementation periods, while 
16% incurred lost output.
Universities and higher education institutions are the 
principal suppliers of IT manpower. In view of the nature 
of IT skills needed, their fast rate of change, and 
industry's difficulty in meeting these needs through their 
own efforts, cooperative links developed between industry 
and higher education, with a view to achieving, among other 
goals® greater output of IT manpower.
The EC, recognising the value of cooperation and at the same 
time the increasing demand for manpower with technological 
skills, launched the COMETT programme and, somewhat later, 
the VLSI Design Training Action within the ESPRIT programme. 
Cooperation has been strengthened as a result; over half of 
COMETT participants and over 70% of ESPRIT participants in 
the survey stated that they had benefitted from improved 
links with higher education. The majority of COMETT 
participants also believed that participation in COMETT had 
enabled them to identify training needs. The belief that 
the needs of the IT industry were now better reflected in 
undergraduate and postgraduate programmes than prior to 
COMETT's existence was also upheld by the majority of COMETT 
respondents.
The impact of COMETT and the ESPRIT VLSI Design Training 
Action in raising interest in participation is evident from 
the reports produced by the EC Commission, the COMETT 
Technical Assistance Office and the VLSI Secretariat6. More 
importantly, the effectiveness of COMETT and ESPRIT in 
increasing the availability and quality of IT manpower and 
in meeting the skill requirements of Europe's IT industry is 
evident from the survey findings.
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All COMETT returns (but 1), and over 75% of ESPRIT returns, 
stated that COMETT and ESPRIT had assisted in increasing the 
availability and quality of professional IT staff.
The lack of awareness of the ESPRIT VLSI Design Training 
Action meant an evaluation of its effectiveness in 
increasing the quality and supply of VLSI design engineers 
could not be carried out.
Although survey participants viewed positively the roles of 
COMETT and ESPRIT in increasing the availability and quality 
of IT manpower, only 4% of organisations believed that no 
extra EC effort was required in this area. The majority 
(53%) although positive, believed that more could be done by 
the EC, while a further 23% of organisations, with a 
negative view of EC efforts, believed that much more effort 
was required.
2. Conclusions
In all 53% saw EC programmes as positive, but believed that 
more could be done. In the context of the three other major 
findings of the survey (57% critical assessment of supply of 
professional IT staff, 35% having major difficulties in the 
recruitment of experienced IT staff, and more than 50% of 
organisations expecting an increased need for IT staff over 
the period 1992-1994), when these results are classified by 
sector and organisation size, an interesting trend is 
observed?
Small and medium sized enterprises (SMEs) had consistently 
higher indicators for their importance assessment, 
difficulties in the recruitment of IT staff, increase in IT 
staff over the period 1992-1994, and evaluation of Community 
programmes when compared to large organisations. Similarly 
the computer services sector (computer office equipment and 
peripherals, software and services) had consistently higher
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indicators when compared to the engineering production 
sector (figure 1.16 ).
Figure 1.16
Comparative Results for Leading Indicators
(all figures in %)
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In conclusion, the relationship between education and 
training and industrial competitiveness is vital. Faced 
with continuing technological change and industry's demand 
for IT manpower, more EC effort in IT education and training 
is essential. Future EC action should concentrate, in 
particular, on the education and training needs of SMEs and 
the manpower requirements of the computer services sector.
3. Suggestions for future action
In the light of the survey results, along with the other 
main findings of the study, this section suggests three 
directions for action.
3.1 Understanding IT skills requirements
From the survey findings, it is clear that an IT skills 
shortage exists in Europe. To allow action at a European 
scale to improve this situation, greater harmonisation of 
data on skills is needed. The lack of official statistics 
on demand for IT manpower, the present inadequate 
classification structures of economic activity (NACE), and 
the number of higher education students graduating in IT 
disciplines (ISCED) make approaches and potential solutions 
complex and difficult to implement. It is essential that 
European and national authorities harmonise data collection 
and forecasting. Once this has been achieved, effective 
policies may be put in motion.
3.2 Actions to improve education and training
3.2.1 University curricula
The rate of technological change demands an ongoing effort 
to keep the level of skills of the workforce up to date. 
Graduates must therefore learn skills to contribute
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personally to their company's success, rather than merely to 
apply their technical skills at a task level. For 
universities to turn out "more of the same" will not end the 
skills shortage. There is a need to teach enterprise skills 
parallel to the practical subject of study. COMETT should 
place greater emphasis on bringing university curricula up 
to date to meet the IT industry's needs. This could be 
achieved via the biannual organisation of conferences or 
meetings at which IT industries, universities, and other 
higher education establishments could exchange views on 
curriculum content and updating.
There is a need to harmonise the technical curricula of 
European universities and of other higher education 
establishments. This would encourage greater student and 
staff mobility and increase knowledge transfer.
3.2.2 Investment by companies in education and training.
To match demand for increased skill levels, companies should 
raise skill levels in existing staff who already have a 
knowledge of the business which new recruits would have to 
acquire. Companies should be encouraged to develop human 
resources strategies and to consider training as an integral 
component of it. In this respect, they should allocate a 
set number of working days per year for education and 
training development. Encouragement in this area needs a 
joint EC/national effort, concentrating on improving 
existing national efforts.
3.2.3 Encourage more students into IT disciplines
To respond to IT skills shortages, in particular in view of 
the "demographic ditch", more students should be encouraged 
into IT disciplines. The EC should, in cooperation with 
national governments, increase efforts in this direction, in 
particular by encouraging more women to study IT 
disciplines. Only in this way can it be guaranteed that in 
the long term there will be a sufficient pool of graduates.
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Improve awareness of the VLSI Design Training Action in the 
Member States, and in the IT industry generally.
3.3 Special efforts to support SMEs
As seen in the survey SMEs had consistently higher 
indicators for their assessment of the importance of 
professional IT staff, difficulties in the recruitment of IT 
staff, increase in IT staff over the period 1992-1994 and 
evaluation of Community programmes. Small and medium-sized 
enterprises are a vital part of Europe's industrial 
structure, and should be encouraged and assisted in their 
training efforts. Under COMETT, students and university 
personnel should be encouraged to take up more placements in 
SMEs.
3 . 2 . 4  VLSI Design Training Action
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NOTES
1 The Information Technology Industry in Europe, Report on the Situation of the IT Industry in 
Europe, (CEC unpublished paper), Brussels, 7.5.1992, p. 3.
2 The 1989 US Department of Commerce study on emerging technologies assessed the situation of
these technologies in terms of product introduction. Of the 10 identified emerging technologies 
in IT, Europe is ahead or on par with Japan in 6 and ahead or on par with the US in 7. US
Department of Commerce, Emerging Technologies: A Survey of Technical and Economic Opportunities,
Washington, 1990, p. 11.
3 In Chapter V.
4 Systems engineers, software specialists, systems analysts, VLSI designers, data processing staff 
and manpower with hybrid skills (technical as well as business skills).
s Cooperative links also result in industry gaining access to knowledge, facilities, and 
expertise, while cooperation offers academics the possibility of additional resources and the 
opportunity to develop marketing skills.
6 These reports are reviewed in Chapter VII.
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Appendix I
TECHNICAL MACHINE (ORIENTED) AND TECHNICAL/SECTOR 1INKED 
DEFINITIONS
1. "Information Technology is a recent and comprehensive 
term which describes the whole range of processes for 
the acquisition, storage, transmission, retrieval and 
processing of information".
King, A., in "For better and for worse? the benefits and 
risks of IT" Andersen, N.B., Earl, M. , Holst,
0., Mumford, E. , Information Society for Richer for 
Poorer, North Holland Publishing, Oxford, 1982, p. 35.
2. "Information Technology is the acquisition, production, 
transformation, storage, retrieval and transmission of 
data by electronic means in vocal, pictorial, textual or 
numeric forms".
Social Europe 2/87 People & Technology Conference, 
London 25-26 November 1986, CEC, p. 48.
3.1 "Information Technology refers to electronic hardware 
that is used to create, communicate, store, modify, or 
display information and to programming, or software that 
is developed to control the operation of that hardware".
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3.2 "Information Technology has been used to refer to the 
cluster of technologies that provide the following 
automated capabilities: data collection, data input,
information storage, information processing,
communications and information presentation".
Office of Technology Assessment, Information Technology 
R & D Critical Trends and Issues. US Government Printing 
Office, Washington, 1985, p. 3, pp. 308-309.
4. "Information Technology as defined by the OECD in recent 
studies embraces the application of computer and 
communications technologies to the collection, storage, 
processing and dissemination of information: inclusion 
of the term "computer" in the definition implies some 
form of electronic "intelligence" or decision 
capability".
Scott, W.D., and Little, A.D., Information Technology in 
Australia Capabilities and Opportunities. Volume 1, 
1984, p. 12.
5. "Information Technology is the acquisition, processing, 
storage and dissemination of vocal, pictorial, textual 
and numerical information by a microelectronics-based 
combination of computing and telecommunications".
Longley, D., and Shain, M. , Dictionary of Information 
Technology, The Macmillan Press, London, 1982, p. 165.
6. "Information Technology is data processing; is 
automation; is communication; is recording; is 
knowledge; is artificial intelligence".
Price Waterhouse, Managing Information Technology. 
International Survey 1988/1989. London, 1989.
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7. "new ways of storing, processing and transmitting 
information brought about by rapid developments in 
electronics, computing and telecommunications".
Vincent, B,, and Vincent, T. , Information Technology and 
Further Education. Kogan Page, London, 1985, p. 9.
8. "Information Technology covers: the processing of 
information ... the storage of information and the 
communication of information11.
Massachusetts Institute of Technology, The Global Race 
in Microelectronics - Innovation and Corporate
Strategies in a Period of Crisis. 1982, p. 221.
9. "Information Technology is a collective term for the 
whole spectrum of technologies providing the ways and 
means to acquire, store, transmit, retrieve and process 
information".
Hueber, R., "The New Information and Communication 
Technologies and the Microelectronics Revolution", CEC, 
FAST Occasional Paper No 2, Brussels, 1981, p. 2.
10. "New Information Technology is defined as the use of 
modern technology for the collection, storage,
processing and transmission of information in digital 
form and covers a broad field of mechanisms, equipment, 
capabilities and technologies".
"The Effects of New Information Technology on the Less 
Favoured Regions of the Community", Regional Policy
Series, EEC studies, University of Newcastle-upon-Tyne, 
1984, quoted in FAST Occasional Paper No 141. CEC, 
1987, p. 3.
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11. "Information Technology - a new technological system for 
the storage, processing, communication and dissemination 
of information, based on an inter-connected set of 
technical and organisational innovations in electronic 
computers, software, engineering, control systems, 
integrated circuits and telecommunications".
Freeman, C. , and Soete, L. , Information Technology and 
Employment an Assessment, Science Policy Research Unit, 
University of Sussex, Brighton, 1985, executive summary
p. 1.
12. "IT is the construction and operation of information 
handling systems composed of microelectronics, 
computers, software and telecommunications".
"IT covers the electronic processing of information as 
well as office and factory automation (robotics), 
process control and telecommunications".
Advisory Council for Applied Research and Development, 
Software a Vital Key to UK Competitiveness, HMSO, 
London, 1986, p. 1 and p. 5.
13. "The new Information Technologies involve an 
interconnected set of technical and organisational 
innovations in electronic computers, software 
engineering, control systems, integrated circuits and 
telecommunications, which have made it possible to 
collect, generate, analyse and diffuse large quantities 
of information at low cost".
IFO (Institut fur Wirtschaftsforchung), and MERIT 
(Maastricht Economic Research Institute on Innovation 
and Technology), Macro-Economic and Sectoral Analysis of 
Future Employment and Training Perspectives in the 
Information Technologies in the European Community, 
Munich and Maastricht, 1991.
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14. "Information Technologies comprises: information systems 
including software and services, electronic components, 
industrial automation systems/computer integrated 
manufacturing".
IT Strength and Weaknesses in Europe. CEC, Brussels, 
7.11.1988, p. 1.
15. "Information Technology covers the electronic processing 
of information, as well as office and factory automation 
(robotics), process control and telecommunications".
The European Community and new technologies from ESPRIT 
to the Biosociety, European file 8, CEC, Brussels, 1984, 
p. 3.
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Appendix I I
INDUSTRIAL DEFINITIONS FOCUSING ON IT INDUSTRIES
1. "Information Technology comprises the following fields 
of industrial activity:
- Microelectonics, semiconductors, components;
- Application of microelectronics in industrial products, 
processes, subsystems and systems (e.g. robotics, 
measuring instruments);
- Telecommunications;
- Data processing, computer technology;
-Artificial Intelligence."
Friebe, K.P., Gerybadze, H., Microelectronics in Western 
Europe. Quoted in FAST Occasional Paper No 118 - The 
Brainworkers: Typology Training Background and Work
Situation Literature Analysis, CEC, Brussels, 1986, 
p. 14.
2. "IT is defined to include the provision of components 
and sub-systems for the IT industry, as well as the 
supply of services made possible by IT.
The IT sector includes: Components; Consumer
Electronics; Electronic Data Processing;
Telecommunications; Office equipment; Control and 
instrumentation; Medical and industrial; and 
Communications.
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Mackintosh International, Assessment of Alternative 
Information Technology Strategies IT Renaissance for 
Europe. final report to the Commission of the European 
Communities, Luton, 1983.
3. "Information Technologies include microelectronics and 
optoelectronics, the software industry and all the other 
disciplines associated with data processing such as 
artificial intelligence, in other words all the 
techniques that play an important role in the 
acquisition, processing, transmission and storage of 
information ... The main applications of information 
technologies include telecommunications, defence, 
computer integrated manufacture and automated office 
systems and consumer electronics".
Memorandum Towards a European Technology Community. 
COM(85) 350, CEC, Brussels, 25.6.1985, p. 1.
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Appendix I I I
DEFINITIONS CONTAINING A LIST OF IT PRODUCTS
1. "Information Technologies involve everything from a 
video tape to a direct broadcasting satellite, from a 
pocket electronic calculator to a missile guidance 
system; from a tiny silicon chip to a mainframe or 
supercomputer, from a digital watch to a robot, from 
software to a CAD/CAM system."
English, M. , The Economic and Social Challenge: The
Impact______of______ Information______Technologies______and
Telecommunications.
(Paper presented by Mr. English at a seminar on the 
impact of new information and communication technologies 
on the pulp and paper industry 10-12.12.1985, OECD, 
p. 37).
2. "For many Europeans the Information Technology (IT) 
revolution has already arrived. Digital watches, hi-fi, 
video recorders, electronic credit card banking and word 
processors mark the first wave of innovative products."
ESPRIT for Europe's future, CEC, Brussels, 1984, p. 1.
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Appendix IV
SOCIAL, ECONOMIC AND OTHER DEFINITIONS (BROADER DEFINITIONS)
1. "The scientific, technological and engineering 
disciplines and the management techniques used in 
information handling and processing, their applications; 
computers and their interaction with men and machines, 
and associated social, economic and cultural matters".
UNESCO's definition, quoted by Duke, J. , in Educational 
Environments for the 1990sr Management Education and 
Training Consultancy, Surrey, 1983, p. 4.
2. "Information Technology is the collection, storage, 
processing, dissemination and use of information. It is 
not confined to hardware and software, but acknowledges 
the importance of man and the goals he sets for this 
technology, the values employed in making these choices, 
the assessment criteria used to decide whether he is 
controlling the technology and is being enriched by it."
Chartrand, R.L., and Morentz, J.W., Information 
Technology Serving Society, Pergamon, London, 1979, p. 
121. Quoted by Vincent, B., and Vincent, T., in 
Information Technology and Further Education. Kogan 
Page, London, 1985, p. 13.
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3. "Information Technology includes the systems, equipment, 
components and software required to ensure the 
transmission, processing and storage of information in 
all centres of human activity (home, office, factory, 
etc.), whose application generally requires the use of 
electronics or similar technology".
Proposal for a Council Directive on Standardisation 
in the Field of Information Technology and 
Telecommunications. C0M(85) 230, CEC, Brussels,
25.6.1985, p. 6.
"Informatique - science of the rational processing, 
notably by automatic information machines of information 
considered as the material basis of knowledge and 
communication in the technical, economic and social 
fields.18
Acaderaie Francaise, quoted by Maddison, J., in Education 
in the Microelectronics Era, The Open University Press, 
Milton Keynes, 1983, p. 114.
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Appendix V
IT PUBLICATIONS HAVING NO DEFINITION OF IT
1. European Society Faced with the Challenge of New 
Information Technologies. A Community Response, COM (79) 
650, CEC, Brussels, 1979.
2. New Information Technologies 1st Commission Report 
1.9.1980 Communication from the Commission to the 
Council, COM(80)513, CEC, Brussels, 1980.
3. Information Technology in the European Community, 
Current Situation and Prospects, CEC, Brussels, 1984.
4. Arnold, E. , and Guy, K. , Lessons from Abroad : What the 
UK can learn from foreign IT policies. A report to the 
Alvey Directorate, Science Policy Research Unit, 
University of Sussex, Brighton, 1985.
5. Grassmugg B , Integrative and Interdisciplinary Aspects 
of New Information Technologies. Report to the 
Commission of the European Communities, Brussels, Jan. 
1982.
6. Sippings, G., Ramsden, H., Turpie, G., The Use of 
Information Technology bv Information Services. ASLIB, 
1987.
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Appendix VI
ESPRIT DOCUMENTATION
1. Communication from the Commission to the Council.
Towards a European Strategic Programme for Research and 
Development in Information Technologies. COM(82)287, CEC, 
Brussels, May 1982.
2. Communication from the Commission to the Council on 
laying the foundations for ESPRIT: the pilot phase.
COM(82)486, CEC, Brussels, August 1982.
3. Proposal for a Council Decision on ESPRIT Main Phase ,
COM(83)258, CEC, Brussels, June 1983.
4. Council Decision on 1st Phase, Official Journal of the EC 
L 67, Office for Official Publications, Luxembourg, 
9.3.1984.
5. ESPRIT Review Board, The Mid Term Review of ESPRIT, 
Brussels, October 1985.
6. Communication from the Commission to the Council and 
Parliament Concerning a Review to Assess the Initial 
Results of ESPRIT f COM(85)616, CEC, Brussels, 1985.
7. Communication from the Commission to the Council on the 
Second Phase of ESPRIT. COM(86)269, CEC, Brussels, 1986.
8. Communication from the Commission to the Council. ESPRIT 
the First Phase Progress and Results, COM(86)687, CEC, 
Brussels, 1986.
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9. ESPRIT Annual Report 1988, CEO, Office for Official 
Publications, Luxembourg, 1989.
10. Council Decision on ESPRIT Phase II, Official Journal 
of the EC L 118, Office for Official Publications, 
Luxembourg, 6.5.1988.
11. ESPRIT Review Board, The Review of ESPRIT 1984-1988, 
Brussels, May 1989.
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Appendix VII
COMETT DOCUMENTATION
1- COMETT Guide for Applicants 1986/1987. CEC, Brussels, 
1986.
2. COMETT Guide for Applicants 1988, CEC, Brussels, 1987.
3* COMETT Background Document r CEC, Brussels, September 
1989.
4. COMETT II Application Package 1990. CEC, Brussels, 1989.
5. COMETT II Application Package 1991, CEC - Task Force for 
Human Resources, Education, Training & Youth, 1990,
6. COMETT II Application Package 1992. CEC, Brussels, 1991.
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Appendix V III
COMMUNITY IT POLICY - HISTORY (1950 - 1984)
The European Community came into being on the 9th of May 
1950 when the French Minister for Foreign Affairs, Robert 
Schuman, outlined the aims of the "Schuman plan". The plan 
aimed to integrate the coal and steel industries of those 
Western European countries who wished to participate in the 
scheme. The European Coal and Steel Community (ECSC) was 
established in 1951, when Belgium, France, the Federal 
Republic of Germany, Italy, Luxembourg and the Netherlands 
signed the Treaty of Paris. By integrating the coal and 
steel industries and thereby the economies of the six Member 
States, the ECSC laid the foundation stone for greater 
European unity. Some six years later, on 25 March 1957, the 
process of integration was taken a step further with the 
signing of the Treaties of Rome.
These Treaties established the European Economic Community 
(EEC) and the European Atomic Energy Community (EURATOM). 
The essential aim of EURATOM is to encourage cooperation in 
the peaceful use and development of nuclear energy, whereas 
the aim of the EEC Treaty is to bring Member states closer 
together, first by economic cooperation and integration, 
leading gradually to greater political cooperation. The 
Rome Treaty (EEC) made no provision for industrial and 
technology policy, what it did provide was a range of policy 
powers* which could be used to determine the regulatory 
framework and market conditions for European industry. As 
Information Technology had not yet come to the forefront, 
there was no reference to the need to develop a European IT 
policy within the framework of the Treaty of Rome, the 
Treaty did however by including article 2352 provide the
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legal basis for the development of such policies at a later 
stage.
During the 1960s controversy grew over Europe's 
technological position;, J.J. Servan-Schreiber in his book 
Le Defi Americain, translated as The American Challenge 
assessed Europe's position vis-a vis the United States:
" . . .  Fifteen years from now it is quite possible that 
the world's third greatest industrial power, just after 
the United States and Russia, will not be Europe, but 
American industry in Europe . . . the power to create 
wealth is the power to make decisions... If America is 
the place where decisions are made, and Europe where 
they are later put into application, within a single 
generation we will no longer belong to the same 
civilisation11 ®
It was in response to these admonitions that the notion of 
developing a technological Community within Europe arose. 
The French proposed that the European Commission should 
undertake a study of industrial and research policies within 
the six Member States. The question of Britain's membership 
of the EC was part of the same debate. Britain believed 
that her technological expertise constituted her strongest 
hand. The Commission* and a report by the Council of 
Europe6 also upheld this view. In 1966 the UK Prime 
Minister, Mr Harold Wilson, in his speech at Guildhall put 
forward his proposal to create a new technological Community 
to pool within Europe the enormous technological 
inventiveness of Britain and other European countries, and 
to enable Europe on a competitive basis, to become more 
self-reliant and neither dependent on imports nor dominated 
from outside®
Various suggestions were put forward as to what form such a 
technological Community should take. Two of the more 
influential views emanated from Jean Monnet's Action 
Committee for a United States of Europe? and Christopher 
Layton's book European Advanced Technology : A programme for
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Integration.* Monnet called for a new institution concerned 
with technological cooperation to be established in 
conjunction with the EC Commission, while Layton outlined 
fifteen policy recommendations ranging from basic science to 
legal and financial support provisions. His suggestions 
also included a European merger - promoting agency, common 
purchasing, industrial Community R & D contracts, a European 
Advisory Council and a Technology Assessment Centre. 
Layton's premise remained the essential need to pool
Europe's industrial and technological resources to meet the 
American, and would be Japanese challenges. Despite these 
efforts, technological collaboration was slow to get off the 
ground. In the computing industry attempts were made to 
develop cross-national groupings, two such attempts were; 1) 
the Unidata experiment and 2) the Eurodata consortium.
1) In the mid-1960s, a Franco-German bilateral link led to 
the Unidata experiment, the aim of which was to create a
European IBM and to develop and market jointly a new range
of computers. The industrialists involved suggested that 
thorough collaboration required a merger under a single
management. The French Government did not accept this 
proposal, instead they wanted Honeywell-Bull and CII to 
merge under 51% French ownership and be party to a global 
arrangement to market and share products with Honeywell US. 
This deal was intended to combine French control with access 
to advanced technology. French failure to consult both the 
German Government and Siemens contributed to Unidata's 
collapse. 2) In 1969, the Eurodata consortium comprising 
ICL, CII, Philips, AEG-Telefunken, Saab and Olivetti was 
established to tender for an ESRO9 computer requirement, 
however eventual pressure from Siemens on the German 
Government against this move led to the collapse of the 
deal.
In 1967 another attempt to collaborate was made, this time 
in the field of scientific and technical research. The 
Council of the European Communities entrusted the PREST 
working party (French abbreviation for Scientific and
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Technical Research policy) with the task of drawing up a 
report on possible cooperation in what they identified as 
seven important areas; informatics, telecommunications, new 
means of transport, oceanography, metallurgy, environmental 
protection and meteorology. The report known as the Aigrain 
report was submitted with forty seven concrete research 
projects, when the examination of these projects was 
completed the Council of the European Communities convened a 
conference, this was held in November 1971 and was attended 
by the Ministers responsible for Research and Technology in 
the nineteen s t a t e s . A t  the conference a decision was 
taken to implement seven projects and the COST** initiative 
was born. COST provides a framework and forum for technical 
and scientific cooperation and has strengthened European 
industrial and scientific competitiveness through cross 
border collaborative research projects between the nineteen 
countries participating in the action.
At the October 1972 Summit, the seeds of many EEC policies 
were sown. The Heads of State expressed their determination 
to promote the development of a common policy in the field 
of science and technology; "objectives will need to be 
defined and the development of a common policy in the field 
of science and technology ensured" .*2 An agreement was 
eventually reached by a Resolution (a declaration with no 
legally binding force) which committed the Member States to 
coordinate policy, a committee of national officials; 
CREST13 was established to carry this out. The first real 
positive step towards implementing the 1972 Summit 
Resolution in the area of Information Technology was taken 
on the 15th of July 1974, when the Council of Ministers 
adopted a Resolution for the development of a Community 
policy in data processing.*-4 The Commission recognised that 
this was the sector of high technology where European 
weakness was most pronounced and action most needed. The 
Resolution agreed that the Community should have a medium 
term systematic programme for the promotion of research, 
industrial development and the application of data 
processing. The Multiannual Programme in the field of data
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processing (MAP) arose out of the application of this 
Council Resolution. The programme was adopted on
11 September 1979 for a period of four years. Technical
computing projects and a range of economic studies were 
financed under the programme. The studies comprised three 
main categories; the processing of statistical data for 
the information technologies sector, the analysis of the 
structure of IT industry and the political environment, and 
the future developments in IT within and outside the
Community. Studies along a similar line were also financed 
under the FAST programme (Forecasting and Assessment in the 
field of Science and T e c h n o l o g y ) 3 6  which was launched in 
1978. The results of the MAP and FAST studies carried out 
in the field of IT later proved indispensable to the 
Commission in arguing the case for more substantial
intervention in IT.
Another IT sector where action was seen as necessary in the 
1970s was in the field of microelectronics. In 1978 It was 
estimated that the first commercial production in Europe of 
MOS-technology Integrated Circuits lagged some two to four 
years behind the United States.16 Europe depended on 
imports of integrated circuits (ICs) and on advanced digital 
ICs. Meanwhile in Japan and the US policies were 
underway.1? The Council invited the Commission to examine 
the possibilities and methods of coordinating national 
projects in the microelectronics sector. The Commission 
prepared a proposal18 for a 140 MECU package which would; 
coordinate national programmes through the creation of an 
EEC information bank, and through EEC coordination of 
national aid projects, and develop a manufacturing 
equipment industry for microelectronics. The proposal was 
adopted by the Council on the 7th of December 1981.
It was at the Bonn meeting of the Community Heads of State 
and Government in July 1978 that Information Technology 
gained momentum. The leaders agreed that new sources of 
growth and employment should be identified to offset the 
difficult adjustments that traditional industries (coal,
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steel, shipbuilding, etc.) were being forced to undergo. 
The Commission's report presented at the meeting; Report on 
some Structural Aspects of Growth identified IT as a vital 
motor of economic development, and emphasised the Japanese 
and American Governments efforts to promote research and 
development and to create markets in electronics/data 
processing. The report acknowledged that though similar 
programmes were underway in the Member States and some 
efforts had been made by the Community, because of the 
conflicts of interest between Member States and individual 
enterprises success had been limited. The report 
underlined the need for a long-term technology programme.19 
The Community leaders subsequently at their Strasbourg 
meeting requested the Commission to study the situation and 
to report.
In November 1979, Commissioner Davignon (responsible for IT) 
presented his report to the Dublin Summit, European Society 
faced with the Challenge of New Information Technologies: A 
Community Response. The report underlined the importance of 
IT and emphasised the improvements in efficiency that would 
result from IT, as well as highlighting the threat to Europe 
posed by Japan and the United States. Pointing to the role 
of the Community, Davignon argued: "Europe has so far failed 
to mobilise its major asset, continental scale. Though its 
total informatics market is half as large as America's, it 
is still divided by different standards and practices, and 
different ways of solving the same application problems 
. . .the different national programmes have fostered 
competing national enterprises while leaving key long-term 
needs unmet . . . there is a need to mobilise and coordinate 
the efforts made by Member States and by specialised 
international agencies within a wider framework, to make use 
of the Community's normative powers and the purchasing power 
of public authorities to create new European markets, to 
catalyse bilateral and trilateral industrial collaboration, 
to put the new Information Technologies at the service of 
the Community itself and its institutions . . . "2<> A six- 
point programme was proposed covering 1) a social policy to
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prepare the climate for innovation? 2) the encouragement of 
a homogeneous European public market for telematic equipment 
and services; 3) the promotion of a European information 
industry; 4) the fostering of industrial collaboration; 5) a 
European programme for satellite use? and 6) applying the 
new technologies to the Community itself. This was the 
first of many future attempts by Commissioner Davignon to 
bring Europe's IT problem to the forefront.
By the early 1980s the situation of the European IT industry 
had deteriorated and concern was growing; in 1982 the EEC 
balance of payments in IT products and services suffered a 
deficit of over $10 billion. 21 At that time in the 
Commission some effort was being made; Roland Hueber of the 
FAST team initiated the conception and coordination of a 
research project on Community needs and activities in Long 
lead-time R & D in Information Technology- The political 
breakthrough which made it possible for the Commission to 
intervene in IT on a more serious scale was achieved by 
Commissioner Davignon who wrote to the 12 leading European 
electronic and IT c o m p a n i e s . 22 He invited them to a meeting 
("Round Table"), this was the start of a series of Round 
Table discussions amongst the "Big Twelve" as they came to 
be known. Davignon's objective was to initiate debate on 
how the European technology gap could best be closed.
Davignon believed that Japan's industrial success was due in 
part to companies' collaboration in government-supported 
precompetitive research. The work programme being defined 
not by the Ministry of International Trade and Industry 
(MITI), but jointly by the companies. This approach had 
worked in Japan, and Davignon felt it could and should be 
tried in Europe. In November 1981, Davignon brought the 
Heads of Europe's main IT companies together and a technical 
committee was established (which later became the Steering 
Committee). Precompetitive research was singled out as an 
area of strategic importance. To work out a concrete 
programme of action, the Steering Committee set up a number 
of technical panels and workshops. In parallel to the
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panels, the Commission established its own Information 
Technologies Task Force (initially set up as a temporary 
department under DGIII). The Task Force members were the 
deputy chairmen of the Technical Panels. The Task Force was 
supported by a central office. All three together made up 
JEPIT - Joint European Planning in Information Technology. 
Discussions continued and resulted in a consensus on five 
areas of research^ where a European programme was deemed 
essential. In September 1980, the Commission forwarded its 
first report on new Information Technologies to the 
Council.2* The purpose was to describe the broad lines of 
action which the Commission would undertake. These were 
based on the proposals in Davignon's report. The first 
report was followed in 1982 by a Communication; Towards a 
European Strategic Programme for Research and Development in 
Information Technologies, which set the wheels in motion for 
the establishment of the ESPRIT programme. The
Communication called for; a "European strategy to reinforce 
the existing efforts of national authorities to encourage 
cooperation between European firms . . . such a strategy 
would be of a substantial scale". The programme would be; 
"aimed at precompetitive technology, concerted with national 
activities and of a substantial scale, adequate to catch up 
with and match the equivalent efforts of Japan and the 
USA. "25 Pre-competitive R & D  was necessary for two 
reasons, it was permissable under the Treaty of Rome to 
subsidise this class of activity but not to subsidise 
product development and companies would be reluctant to 
share technologies that they were preparing to introduce on 
the market. Pre-competitive R & D  was later identified as 
that for which commercial possibilities remain five to ten 
years in the future. 26
ESPRIT aimed to build on existing Community activities. It 
was a logical follow-on to the Microelectronics programme 
and the Multiannual programme, but larger in scale. While 
national programmes played an important role in support of 
R & D in IT and related technological domains, they also 
created some undesirable side-effects of market
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fragmentation, dispersion of resources and unfocussed R & D 
efforts, they overlapped too much to be effective in taking 
up the American and Japanese challenge. ESPRIT proposed to 
enhance their effectiveness and reduce these negative 
effects, through a systematic consultation of all parties 
interested.
The Ministers of Research at their meeting in June 1982 
welcomed the concept of ESPRIT2? as did the Heads of State 
at their European Council meeting in Versailles.28 
Encouraged by this outcome the Commission prepared a pilot 
phase, which was essential given the novelty of this kind of 
large scale cooperation in research in Europe. A total of 
fifteen pilot projects were outlined. The Commission added 
one more for the development of a communications system 
which would enable ESPRIT participants to communicate
quickly and efficiently. The pilot phase was funded for one 
year.
The wide response to the pilot phase resulted in a full- 
scale action programme. A proposal for the main phase was 
prepared by the Commission and forwarded to the Council in 
June 1983.29 British and German reservations over budgetary
costs delayed the final approval of ESPRIT until 
28 February 1984, when a decision was taken to fund a five 
year programme. This programme represented some 10,000 man- 
years of research and, concentrated in five sectors; 
microelectronics, software technology, advanced information 
processing, office systems, and computer integrated
manufacturing. The architects of ESPRIT saw the initial
fruits of their efforts when the first call for proposals 
for the main phase was issued in March 1984, 441 proposals 
were received in response to the call of which 201 projects 
were eventually selected for funding.
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1 Competition policy, freedora of capital and labour movements, the right of establishment, customs 
union, harmonisation of national laws, and state aids fell within the Treaty's competence, but 
were not subsumed under a general framework for industrial policy.
2 n If action by the Community should prove necessary to attain, in the course of the operation of
the common market, one of the objectives of the Community and this Treaty has not provided the
necessary powers, the Council shall, acting unanimously on a proposal from the Commission and 
after consulting the European Parliament, take the appropriate measures". Treaties Establishing 
the European Community, Abridged Edition, Council, Office for Official Publications of the EC, 
Luxembourg, 1987, p. 314.
3 Quoted by Williams, R., in European Technology the Politics of Collaboration, Croom, Helm,
London, 1973, p. 23.
4 Opinion on the Applications for Membership Received from the United Kingdom, Denmark. & Norway. 
CEC, Brussels, 1967.
s Council of Europe, Scientific and Technological Aspects of the Extension of the European
Communities. Doc. 2279, Strasbourg, 1967, p. 30.
6 Wilson, H., The Labour Government 1964-1970. A personal Record. Weidenfeld & Nicolson & Michael 
Joseph, London, 1971 p. 300.
? It was on the initiative of Jean Monnet that the Action Committee was founded in October 1955 by
the Socialist, Christian Democrat and Liberal Parties and non-communist trade unions of the six
EEC Member States.
s Layton C, European Advanced Technology. A Programme for Integration, George Allen & Unwin, 
London, 1969.
9 European Space Research Organisation.
10 Austria, Belgium, Denmark, Finland, France, The Federal Republic of Germany, Greece, Ireland, 
Italy, Luxembourg, The Netherlands, Norway, Portugal, Spain Sweden, Switzerland, Turkey, The 
United Kingdom and Yugoslavia.
By March 1993 the number of countries participating in the action had risen to twenty five.
11 COST is the abbreviation for Cooperation Europeenne dans le domaine de la Recherche Scientifique 
et Technique (European Cooperation in Scientific and Technical Research). COST is not an
independent international organisation but rather an international association with jointly
determined obligations.
12 New Information Technology and the Less Favoured Regions of Europe. Meeting held in Brussels on 
13.10.1982, Annex 3 - The European Community and the New Information Technologies, CEC, 
Brussels, p. 2.
3-3 CREST was established to advise the Commission and the Council in defining a common policy in 
science and technology. It is now basically a consultative body and provides a forum for
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within three main areas; Work and Employment, the Information Society, and the Biosociety.
Proposal for a Council Regulation Concerning Community Actions in the Field of Microelectronic 
Technology. COM(80)421, CEC, Brussels, 1980, p. 2.
Ibid. pp. 4-5. In March 1976 Japan launched a cooperative project involving five Japanese 
electronic firms (Fujitsu, Hitachi, Mitsubshi, NEC and Toshiba), Nippon Telegraph and Telephone 
Public Corporation and MITI, the goal being to develop VLSI technology to beat IBM's next 
generation computers. In 1978, in the USA, the Department of Defence proposed a six year 
programme on Very High Speed Integration (VHSI), The aim of which was a ten-fold reduction in 
size, weight, power consumption and failure rate and a 100-fold increase in throughput with 
respect to ICs.
CEC, COM(80)421, op.cit.,
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Appendix IX
f r a m e w o r k : p r o g r a m m e
The idea of establishing a Framework programme was 
introduced in the early 1980s, when it became evident that 
successive research programmes in separate sectors were not 
particularly helpful in enabling the Community to make the 
best use of resources. The Commission proposed the 
implementation of an R & D programme which would embrace all 
Community research. The Framework programme would not only 
be a Community programming tool but also one for medium term 
financial forecasting likely to render it considerably 
easier to make sectoral programme or budgetary decisions.
The Framework programme lays down the objectives, the 
priorities and the overall funds for Community action and
their apportionment in broad terms, it constitutes a "guide"
for decisions on specific programmes to be taken during the 
five years covered.
The first Framework programme (1984-87j1 was followed in 
September 1987 by the second (1987-91).2 In April 1990 the 
Council of Ministers adopted a third Framework programme 
(1990-94).3 A fourth programme for the years 1994-1998 is 
in preparation.
The present programme (1990-1994) covers three high-priority 
areas; 1) enabling technologies, 2) management of natural
resources and 3) management of intellectual resources.
Within these areas there are six lines of action4 and
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fifteen specific programmes. The total funds allocated to 
the third Framework programme amount to 5,700 MECU.
Commissioner Ruberti (responsible for R & D and Technology) 
sees a need for a more selective R & T D5 policy. In his 
view, "research activities will have to be concentrated to a 
greater extent on a limited number of technologies, with 
multisectoral impact capable of making Europe's industry 
more competitive and on subjects which concern society in 
general".5 The fourth Framework programme will therefore be 
more selective, supporting four lines of action and only 
seven themes/programmes7 as opposed to fifteen in the third 
Framework programme.
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1 Council Decision adopting the first Framework programme, Official Journal of the EC C 208,
Office for Official Publications, Luxembourg, 4.8.1983.
2 Council Decision adopting the second Framework programme, Official Journal of the EC L 302, 
Office for Official Publications, Luxembourg, 24.10.1987.
3 Council Decision adopting the third Framework programme, Official Journal of the EC L 117,
Office for Official Publications, Luxembourg, 8.5.1990.
4 1) Information and communications technologies, 2) industrial and materials technologies, 3) 
environment, 4) life sciences and technologies, 5) energy and 6) human capital and mobility,
5 Research and Technological Development.
6 New Guidelines for the Fourth Framework Programme of Community Activities in the Field of 
Research and Technological Development (1994-98). CEC press release, Brussels, 10.3.1993.
7 1) Information and communications technologies and the development of infrastructures; 2)
industrial technologies; 3) the environment; 4) life sciences and technologies; 5) energy; 6) 
research for a European transport policy; and 7) finalised socio-economic research.
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Appendix X
SKILL NEEDS PROJECT
The skill needs project is a Commission initiative viewed as 
a first step towards monitoring skill needs. It was 
conceived in response to the European Parliament's request 
in 1990, to organise Europe-wide an exchange of information 
on skill shortages and future skill requirements. The 
principal objectives are; to raise awareness of skill 
shortages, to provide examples of ways to overcome skill 
shortages, and to initiate action. The project operates 
within five areas:
1) Assembling and synthesising of existing information
This involves at the EC level, an overview of existing work 
on the skills and qualifications issue, especially analysis 
of future skills requirements and the related education and 
training needs. Sources used include; studies by public or 
private research institutions and reports published by 
federations and other international organisations.
2) Regional investigations
A skill needs analysis is being organised in several 
European regions. To date, 31 regions have participated in 
these transnational projects which vary from the analysis of 
specific topics to the specific skill needs of a particular 
group. One such project involved the creation of four 
working groups composed of enterprises and training 
institutions from four regions (Germany, Greece, Portugal 
and the United Kingdom). The main objectives were; the 
exchange of information on ways of solving skill gaps, and
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their assessment and implementation through the organisation 
of exchanges between the partners.
3) Sectoral Analysis
An analysis of skills has been undertaken in different 
industrial sectors: electronics, textiles, the retail trade 
and tourism. Emphasis is placed on involving
organisations, examining the European dimension, and on the 
development of a vision as to how the sectors could develop. 
In electronics, a project is underway to improve the number 
and quality of technicians in Greece and Portugal. A 
collaboration link has been established between UK 
trainers/enterprises (where the expertise exists), and 
Portuguese and Greek trainers/enterprises.
4) Effects of Pervasive Technologies and Environmental 
Concerns
Three pervasive technologies have been identified; 
information and communication technologies, biotechnologies 
and new materials. This area considers the effects of these 
technologies taking into consideration environmental 
concerns.
5) Conferences and Seminars
Conferences and seminars are supported to provide a forum 
for the exchange of ideas and to present the main issues and 
problems resulting from investigations.
An evaluation of the success of the Skill Needs Project is 
underway and is expected to be published by the EC 
Commission before the end of 1993.
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Appendix XI
COMETT I OBJECTIVES
The objectives of COMETT I as specified in the Council 
Decision of 24 July 1986 are:
"to give a European dimension to cooperation between 
universities and enterprises in training relating to 
innovation and the development and application of new 
technologies;
to foster the joint development of training programmes 
and the exchanges of experience, and also the optimum 
use of training resources at Community level;
to improve the supply of training at local, regional and 
national level with the assistance of the authorities 
concerned, thus contributing to the balanced economic 
development of the Community;
to develop the level of training in response to 
technological change and social changes by identifying 
the resulting priorities in existing training 
arrangements which call for supplementary action both 
within Member States and at Community level, and by 
promoting equal opportunities for men and women".
Source : Council, Decision of 24 July 1986 adopting COMETT 
1/ Official Journal of the EC L 222. Office for Official 
Publications, Luxembourg, 8.8.1986, pp. 17-19.
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COMETT I I  OBJECTIVES
The objectives of COMETT II as specified in the Council 
Decision of 16 December 1988 are:
" to improve the contribution of, in particular, advanced 
technology training at the various levels concerned and 
thus the contribution of training to the economic and 
social development of the Community;
to foster the joint development of training programmes 
and the exchange of experience, and also the optimum use 
of training resources at Community level, notably 
through the creation of transnational sectoral and 
regional networks of, in particular, advanced technology 
training projects;
to respond to the specific skill requirements of small 
and medium-sized business;
to promote equal opportunities for men and women in 
initial and continuing training in, in particular, 
advanced technology;
to give a European dimension to cooperation between 
universities and industry in initial and continuing 
training relating to technologies and their applications 
and transfer".
Source : Council, Decision of 16 December 1988 adopting the 
second phase of COMETT (COMETT II 1990-1994), Official 
Journal of the EC L 13P 1.7.1989, pp. 28-34.
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Appendix XII
Distribution of COMETT I Projects 
by technology sector and Strand
Technology sector
Materials 
Automation 
Information techn 
Mechanical design 
Data processing 
Chemical engineering 
Instrumentation 
Innovation manag. 
Agro-food industry
LID o
(ZD c
ZD Be
Mm Bb
mm Ba
■■ A
100  1 2 0  14 0  160
Source: CEC, Development of COMETT I. COMETT I Statistics,
Brussels, 1992.
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COMETT SECTORS OF ACTIVITY 
1986-1987
1. INDUSTRIAL TECHNOLOGIES
2. INFORMATION TECHNOLOGIES
- Data Processing,
- Microelectronics,
ESPRIT
- Advanced Microelectronics Capability,
- Software Technologies,
- Advanced Information Processing,
- Office Systems,
- Computer Integrated Manufacture,
EUROTRA
RACE
3. BIOTECHNOLOGIES
4. ENERGY
5. HEALTH & SAFETY
6. ENVIRONMENT
7. IMPROVING EFFICACITY OF S/T POTENTIAL
8. MANAGEMENT
9. SOCIAL ASPECTS
10. OTHERS
Appendix X III
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1988
1. INDUSTRIAL TECHNOLOGIES
2. INFORMATION TECHNOLOGIES
- Data Processing
- Microelectronics
- Advanced Microelectronics Capability
- Software Technologies
- Advanced Information Processing
- Office Systems
- Computer Integrated Manufacture
- EUROTRA
- RACE
3. BIOTECHNOLOGIES
4. ENERGY
5. HEALTH & SAFETY
6. ENVIRONMENT
7. IMPROVING EFFICACITY OF S/T POTENTIAL
8. TECHNOLOGIES MANAGEMENT
9. SOCIAL ASPECTS
10. OTHERS
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1989
1. BASIC RESOURCES
2. OCCUPATION OF THE EARTH SURFACE
3. APPLICATIONS OF BIOLOGY & CHEMISTRY
4. PRODUCTION & MANUFACTURING
5. INFORMATION TECHNOLOGY
- General
- Data & Information Processing
- Basic Software Technology
- Artificial Intelligence & Expert Systems
- Telecommunications & Data Communications
- Other Software Applications.
6. OTHER APPLICATIONS OF EXACT SCIENCES
7. INDUSTRIAL MANAGEMENT & SOCIAL ASPECTS OF TECHNOLOGY
8. SOCIAL & HUMAN SCIENCE (TECHNOLOGICAL ASPECTS)
9. OTHERS.
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1990
1. BASIC RESOURCES
2. OCCUPATION OF THE EARTH'S SURFACE
3. APPLICATIONS OF BIOLOGY & CHEMISTRY
4. PRODUCTION & MANUFACTURING
5. INFORMATION TECHNOLOGY
- General
- Data & Information Processing
- Basic Software Technology
- Artificial Intelligence & Expert Systems
- Telecommunications & Data Communications
- Other Software Applications.
6. OTHER APPLICATIONS OF THE EXACT SCIENCES
7. MANAGEMENT (technology aspects)
8. SOCIAL & HUMAN SCIENCES (technology aspects)
9. OTHERS
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1. BASIC RESOURCES
2. OCCUPATION OF THE EARTH'S SURFACE
3. APPLICATIONS OF BIOLOGY & CHEMISTRY
4. PRODUCTION & MANUFACTURING
5. INFORMATION TECHNOLOGY
- General
- Data & Information Processing
- Basic Software Technology
- Artificial Intelligence & Expert Systems
- Telecommunications & Data Communications
- Other Software Applications.
6. OTHER APPLICATIONS OF THE EXACT SCIENCES
7. MANAGEMENT (technology aspects)
8. SOCIAL & HUMAN SCIENCES (technology aspects)
9. OTHERS
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1. BASIC RESOURCES
2. OCCUPATION OF THE EARTH'S SURFACE
3. APPLICATIONS OF BIOLOGY & CHEMISTRY
4. PRODUCTION & MANUFACTURING
5. INFORMATION TECHNOLOGY
- General
- Data & Information Processing
- Basic Software Technology
- Artificial Intelligence & Expert Systems
- Telecommunications & Data Communications
- Other Software Applications.
6. OTHER APPLICATIONS OF THE EXACT SCIENCES
7. MANAGEMENT (technology aspects)
8. SOCIAL & HUMAN SCIENCES (technology aspects)
9. OTHERS
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Appendix XIV
DELTA PROGRAMME
In 1988 the European Commission launched a two year 
programme "DELTA"- Developing European Learning Through 
Technological Advance. The DELTA programme was an
exploratory action designed to investigate ways in which 
Europe could meet the need for greater flexibility in skills 
training and education through the use of advanced 
technologies, and in which technology could help large scale 
training take place in the most cost effective manner 
possible.
DELTA had five specific objectives:
1) to optimise the use of Community Resources to advance 
learning technology,
2) to increase collaboration in the development of advanced 
learning technology,
3) to test and validate Communications, i.e. testing and 
evaluating the effectiveness of using advanced information 
technologies in open learning systems
4) interoperability,!
5) to promote favourable conditions.2
The work initiated under the exploratory action was the 
first step towards improving the use of information and 
communication technology and their integration in advanced 
learning systems in Europe. The experience and results 
obtained are now being built on by DELTA'S successor;
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"Research and technology development of Telematic Systems 
for Flexible and Distance Learning,".3 This programme aims 
to establish trans-European flexible and distance learning 
services based on telematic systems. These will make a 
major contribution to solving the problems posed by Europe's 
growing training needs in terms of:
- "flexibility - by increasing adaptability to different 
needs, learning patterns and settings, and media 
combinations,
accessibility - promoting the ability to learn when and 
wherever necessary,
learning Support - by ensuring the development of 
infrastructures to assist learners, trainers and course 
producers".*
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NOTES
1 Interoperability involves recommendations to standard organisations for the introduction of 
technical standards for educational technology.
2 Identification of factors inhibiting the use of distance learning and the actions needed to 
create a favourable environment.
3 The Telematic Systems for Flexible and Distance Learning programme falls under line l.C of the 
Framework programme 1990-1994. Its objective is to ensure the interoperability of systems, 
peripherals and telematic networks at trans-European level. This is necessary in view of the 
realisation of the Internal Market, which is setting new requirements in the field of services 
and information exchange. Sectors of general concern are; safety, transport, health, problems 
relating to the handicapped, aged and training, A Community effort in addition to national 
efforts is needed in research and technological development to meet these requirements.
4 Brochure on Research and Technology Development of Telematic Systems for Flexible and Distance 
Learning. CEC, Brussels, 1990.
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Appendix XV
H U M A N  C A P I T A L  A N D  M O B I L I T Y  P R O G R A M M E
The Human Capital and Mobility programme is one of the 
specific programmes under the third Framework programme. 
Its goal is to increase qualitatively and quantitatively the 
human resources in research and technological development. 
The programme aims to train, through participation in high 
level research, about 5000 researchers over the four years 
of the programme (1991-1994). The activity is intended 
primarily for the benefit of young researchers at post­
doctoral level.1
The action will be organised around two main areas; the 
training and mobility of research staff, and the building-up 
of networks, which will involve;
1. The development of a Community system of research
fellowships.
"The purpose of this Community system of research 
fellowships is to complete and enhance the training
activities carried out under other specific programmes, 
thereby laying the foundations of the European scientific 
and technical Community" . 2 The Community will grant 
financial aid to specific research and technological 
development teams, laboratories and training networks
permitting them to award research fellowships to researchers
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2. Assistance for the creation and development of scientific 
and technical cooperation networks
These networks will comprise at least five research 
laboratories or teams in at least three Community countries 
working jointly on one or more R & D projects.
3. Measures to promote the access of researchers to large 
-scale scientific and technical facilities.
This activity will increase the training opportunities 
offered to European researchers by enabling them to become 
familar with the use of large-scale scientific and technical 
facilities 3 in the execution of research projects.
4 • The launching of a Community system of R & D 
Euroconferences
The objective is to enable young scientists to participate 
in high-level conferences. Such participation will enable 
young scientists to keep up to date with advances.
Program m e a p p r o v a l a n d  r e s e a r c h  a re a s  t o  b e  c o v e re d  by  
t h e  program m e
The programme was approved by the Council of Ministers in 
March 1992. The first call for proposals for participation 
in the programme was issued on 30 December 1992. Published 
programme documentation4 explains that a broad range of 
topics will be covered "including all scientific and 
technological sectors".5 These sectors comprise all areas 
of the exact and natural sciences, technology and 
engineering, economic and the social sciences which are 
important for the competitiveness of the Community.
undergoing train in g or s p e c ia lisa tio n  there.
- 211 -
NOTES
1 Defined as researchers having at least six years of higher education and who hold a doctorate or 
an equivalent degree, or who have had two or more years of research experience following a post­
graduate course. CEC, Human Capital and Mobility Work Programme, and Information Package. CEC. 
Brussels, 1992. p. 5.
2 CEC, Amended Proposal for a Council Decision adopting a Specific Research and Technological 
Development programme in the field of Human Capital and Mobility (1990-1994). C0H(91)234, 
Brussels, 1991, p. 11.
3 Ibid. p. 13. A large scale facility is an establishment which requires substantial initial 
investment or a group of smaller establishments which have complementary capacities.
“ Council, Decision of 23.4.1990 concerning the Framework programme of Community activities in the
field of research and technological development (1990-1994), Official Journal of the EC L 117, 
Office for Official Publications, Luxembourg, 8.5.1990.
CEC, Proposal for a Council Decision adopting a Specific Research and Technological Development 
Programme in the field of Human Capital and Mobility (1990-1994). C0M(90)165f Brussels, 1990.
s ibid. p. 13.
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A p p e n d ix  X V I
Q U E S T I O N N A X R B
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CONFIDENTIAL
Throughout the questionnaire Information Technology (IT) has 
been defined as:
" te c h n o lo g y  and  s y s te m s  f o r  t h e  a c q u i s i t i o n ,  s t o r a g e ,  
t r a n s m is s io n ,  r e t r i e v a l  and  p r o c e s s in g  o f  in f o r m a t io n  
and in c lu d e s  c o m p u tin g , h a rd w a re , s o f t w a r e ,  e le c t r o n i c s  
and  d a ta  p r o c e s s in g  f a c i l i t i e s . "
A ,  B A C K G R O U N D  I N F O R M A T I O N
1. Organisation Name & Address
2. Is this questionnaire being completed on behalf of :
(1) An Enterprise -*■ [ ]
(2) A Business Unit 2 [ ]
(3) A Subsidiary 3 [ ]
(4) Other [ ]
-^Enterprise - the total company which may comprise several subsidiary companies.
B^usiness Unit - A specific site, factory or part of a company with clearly defined profit 
responsibility.
3Subsidiary - A legal entity, where the majority or all shares are held by a parent / holding 
company.
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1. Electronics Components
2. Software & Services
3. Computer & Office Equipment & Peripherals
4. Audiovisual Consumer Electronics
5. Industrial Automation Systems
6. Professional Electronics
7. Other
3. Please indicate your type of a c tiv ity  :
4. (a) Approximately how many people are currently employed
in your organisation ?
(include any part-time employees)
1. 1-99
2. 100-499
3. 500-999
4. 1000-4999
5. 5000+
B .  I N F O R M A T I O N  T E C H N O L O G Y  ( I T )  S K I L L S
5. Do you employ any professional Information Technology 
(IT)4 staff ?
1. Yes [ ]
2* No [ 3
4The term "Professional IT Staff" is used in the questionnaire to describe people in jobs at 
graduate, level or equivalent whose main activity is associated with the development or 
application of IT in your organisation or in its products and services. Professional IT staff 
comprises IT graduates and experienced IT staff.
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6. Approximately how many Professional IT Staff do you
employ ?
1 . 1-20 [ ]
2. 21-50 [ ]
3. 51-100 [ ]
4. 101-500 [ ]
5. 500-1000 [ ]
6 . 1000+ [ ]
7. Do you employ Professional IT Staff in any of the
following occupational groups ?
please tick appropriate boxes:
1. Computing Staff- (programmers, systems analysts) [ ]
2. Engineers-(control,electronic,microelectronic [ ]
software, and systems design engineers)
3. R & D Specialists (in advanced technology [ ]
eg.expert systems, digital techniques)
4 . Other [ ]
8. What are your organisation's principal means of filling
vacancies for professional IT Staff ?
Please tick appropriate boxes :
1. Recruitment of newly qualified graduates [ ]
2. Recruitment of experienced professional IT staff [ ]
3. Conversion/upgrading training of other staff 
transferred within your organisation [ ]
4 . Other [ ]
- 216 -
9. Did you experience any major difficulties in
a) recruiting newly qualified graduates for IT jobs in 
1991 ?
1. Yes [ ]
2. No [ ]
b) If yes in what area(s)?
Graduate Recruitment
10. On the whole, how did your experience of recruiting 
newly qualified graduates for IT jobs in 1991 compare 
with 1988 ?
1. Less difficult [ ]
2. About the same [ ]
3. More difficult [ ]
Experienced Staff
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11. Did your organisation experience any major difficulties 
in recruiting experienced IT staff in 1991 ?
1. Yes [ ]
2. No [ ]
if Yes in what area(s) ?
12. On the whole, how did your experience in recruiting 
experienced IT staff in 1991 compare with 1988 ?
1. Less difficult [ ]
2. About the same [ ]
3. More difficult [ ]
13. Please indicate the importance of Professional IT Staff 
(graduate and experienced IT staff) in providing a 
competitive advantage for your company ? please tick one 
box
1. Critical [ ]
2. Very Important [ ]
3. Moderately Important [ ]
4. Unimportant [ 1
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14. What effects, if any, did shortages of Professional IT 
Staff have on your business or operations in 1991 ?
Please tick appropriate boxes
1. No effect [ ]
2. Lost output [ ]
3. Longer delivery/implementation period [ ]
4. Lower quality standards [ ]
5. Higher costs [ ]
6. Other (please give details) [ ]
15. How do you expect your employment of Professional IT 
Staff to change over the next three years ?
1. Likely to increase [ ]
2. Likely to stay the same [ ]
3. Likely to decrease [ ]
4. Do not know [ ]
C .  E U R O P E A N  C O M M U N I T Y  P R O G R A M M E S
16, Are you participating in either one of the following 
Community Education & Training Programmes/Actions ?
(please indicate and proceed to answer the questions 
concerning this programme, for COMETT please go to 
question 17 and for ESPRIT question 25)
1. COMETT
2. ESPRIT
[ 1 
[ ]
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COMETT
17. When did your organisation  f i r s t  p a rtic ip a te  in COMETT ?
1. 1986 [ ]
2. 1987 [ ]
3. 1988 [ ]
4. 1989 [ ]
5. 1990 [ ]
6. 1991 [ ]
Is your organisation still participating in COMETT ?
7. Yes [ ]
8. No [ ]
18. In which strand/strands did / does your organisation 
participate ?
1. Strand A 5 [ 3
2. Strand B 6 [ ]
3. Strand C 7 [ ]
4 . Strand D 8 [ ]
19. Prior to participating in COMETT was your organisation 
involved in transnational collaboration with higher 
education institutions in training for technology ?
1. Yes [ ]
2. No [ ]
5Strand A - Development of University Enterprise Training Partnerships.
6Strand B - Financial support towards the transnational exchange of students and personnel from 
university and enterprise.
?Strand C - Financial support for joint projects in continuing training in, in particular advanced 
technology.
®Strand D - Financial support towards promotion and back up measures.
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2 0 .  H as p a r t i c i p a t i o n  i n  COMETT e n a b l e d  y o u  t o  p l a y  a  p a r t  
i n  i d e n t i f y i n g  t r a i n i n g  n e e d s  ?
1 .  Y e s  [ ]
2 .  No [ ]
2 1 .  I n  y o u r  o p i n i o n  h a s  COMETT a s s i s t e d  i n  i n c r e a s i n g  t h e  
a v a i l a b i l i t y  a n d  q u a l i t y  o f  p r o f e s s i o n a l  I T  s t a f f  
r e s p o n s i v e  t o  t h e  n e e d s  o f  E u r o p e 's  IT  i n d u s t r y  ?
1 .  Y e s ,  g r e a t l y  [ ]
2 .  Y e s ,  a l i t t l e  [ ]
3 .  No [ ]
2 2 .  Do y o u  b e l i e v e  t h a t  t h e  n e e d s  o f  t h e  IT  i n d u s t r y  a r e  
r e f l e c t e d  now  m o r e  a d e q u a t e l y  i n  u n d e r g r a d u a t e  an d  
p o s t g r a d u a t e  p r o g r a m m e s  t h a n  p r i o r  t o  CO M ETT's 
e x i s t e n c e  ?
1 .  Y e s ,  v e r y  w e l l  [
2 .  Y e s ,  w e l l  [
3 .  Y e s ,  a d e q u a t e l y  [
4 .  Y e s ,  b u t  p o o r l y  [
5 .  No [
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2 3 .  W hat b e n e f i t s  h a v e  y o u  g a i n e d  f r o m  y o u r  i n v o l v e m e n t  i n  
COMETT p r o j e c t s  ?  p l e a s e  t i c k  a p p r o p r i a t e  b o x e s ,  
n u m b e r in g  th em  i n  o r d e r  o f  i m p o r t a n c e ;
1 .  E a s i e r  r e c r u i t m e n t  o f  E x p e r i e n c e d  IT  S t a f f
2 .  E a s i e r  r e c r u i t m e n t  o f  IT  G r a d u a t e s
3 .  M ore  t r a i n i n g  a n d  d e v e l o p m e n t  o f  e x i s t i n g  
p r o f e s s i o n a l  IT  S t a f f  i n  y o u r  o r g a n i s a t i o n
4 .  M ore  t r a i n i n g  t o  u p g r a d e / c o n v e r t  o t h e r  s t a f f  t o  
p r o f e s s i o n a l  IT  j o b s
5 .  Im p r o v e d  l i n k s  w i t h  h i g h e r  e d u c a t i o n
2 4 .  W h ich  o f  t h e  f o l l o w i n g  b e s t  d e s c r i b e s  t h e  w ay i n  w h ic h  
r e s o u r c e s  a v a i l a b l e  f r o m  COMETT h a v e  h e l p e d  i n  
d e v e l o p i n g  s t u d e n t / s t a f f  e x c h a n g e s  ( S t r a n d  B ) a n d  
t r a i n i n g  a c t i v i t i e s  ( S t r a n d s  C a n d  D) ?  p l e a s e  t i c k  o n e  
b o x .
1 .  W it h o u t  COMETT t h e  e x c h a n g e s / a c t i v i t i e s  w o u ld
n o t  h a v e  t a k e n  p l a c e  [ ]
2 .  W it h o u t  COMETT t h e  e x c h a n g e s / a c t i v i t i e s  w o u ld
h a v e  d e v e l o p e d  m o r e  s l o w l y  [ ]
3 .  W it h o u t  COMETT t h e  e x c h a n g e s / a c t i v i t i e s  w o u ld
h a v e  b e e n  o f  l o w e r  q u a l i t y  [ ]
E SPR IT
2 5 .  When d i d  y o u r  o r g a n i s a t i o n  f i r s t  p a r t i c i p a t e  i n  E SPR IT  ?
1 . 1 9 8 5
2 . 1 9 8 6
3 . 1 9 8 7
4 . 1 9 8 8
5 . 1 9 8 9
6 . 1 9 9 0
7 . 1 9 9 1
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Y e s  [ ]
No [ ]
Is your organisation still participating in ESPRIT ?
2 6 .  I n  w h ic h  t e c h n i c a l  a r e a s  d i d  /  d o e s  y o u r  o r g a n i s a t i o n  
p a r t i c i p a t e  ?
1 .  M i c r o e l e c t r o n i c s  [
2 .  I n f o r m a t i o n  P r o c e s s i n g  S y s t e m s  [
3 .  A d v a n c e d  B u s i n e s s  & Home S y s te m s  P e r i p h e r a l s  [
4 .  C o m p u te r  I n t e g r a t e d  M a n u f a c t u r in g  [
5 .  B a s i c  R e s e a r c h  ( i n c l u d i n g  V L S I )  [
6 .  IE S  [
2 7 .  H as y o u r  o r g a n i s a t i o n  e v e r  r e c r u i t e d  a d d i t i o n a l
p r o f e s s i o n a l  IT  s t a f f  s p e c i f i c a l l y  t o  w o r k  o n  a n  ESPRIT 
p r o j e c t  ?
1 .  Y e s  [ ]
2 .  No [ 3
2 8 .  A r e  y o u  a w a re  o f  t h e  E SPR IT  V L SI T r a i n i n g  A c t i o n  ?
1 .  Y e s  [ 3
2 .  No [ 3
2 9 .  T h e  a im  o f  t h e  V L S I T r a i n i n g  A c t i o n  i s  t o  e n s u r e  t h a t  
E u r o p e  h a s  s u f f i c i e n t  d e s i g n  e n g i n e e r s  f o r  i n t e g r a t e d
c i r c u i t s .  T h e  A c t i o n  c o m m e n ce d  i n  1 9 8 9 ,  h a v e  y o u
r e m a r k e d  an  i n c r e a s e  i n  t h e  n u m b er a n d  q u a l i t y  o f  V L SI 
d e s i g n  e n g i n e e r s  s i n c e  1 9 8 9  ?
1 .  Y e s ,  a m a jo r  i n c r e a s e  [ ]
2 .  Y e s ,  a  m a r g in a l  i n c r e a s e  [ ]
3 .  No [ ]
4. Do not know [ 3
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3 0 .  H as y o u r  i n v o l v e m e n t  i n  E SPR IT  im p r o v e d  y o u r  l i n k s  w i t h  
H ig h e r  E d u c a t i o n  I n s t i t u t e s  ?
1 .  Y e s  [ ]
2 .  No [ ]
3 1 ,  I n  y o u r  o p i n i o n  h a s  E SPRIT a s s i s t e d  i n  i n c r e a s i n g  t h e  
a v a i l a b i l i t y  a n d  q u a l i t y  o f  p r o f e s s i o n a l  IT  s t a f f  
r e s p o n s i v e  t o  t h e  n e e d s  o f  E u r o p e 's  IT  i n d u s t r y  ?
1 .  Y e s ,  a  l o t
2 .  Y e s ,  a l i t t l e
3 .  No
D . THE ROLE OF THE EEC
3 2 .  (A )  Do y o u  t h i n k  t h e  E u r o p e a n  C om m u n ity  i s  d o i n g  e n o u g h  
t o  im p r o v e  t h e  a v a i l a b i l i t y  a n d  q u a l i t y  o f  p r o f e s s i o n a l
IT  S t a f f  ?
1 .  Y e s ,  e x c e l l e n t ,  n o  e x t r a  e f f o r t  r e q u i r e d  [ ]
2 .  Y e s ,  b u t  som e  m o r e  e f f o r t  i s  r e q u i r e d  [ ]
3 .  N o , m uch m o re  e f f o r t  i s  r e q u i r e d  [ ]
(B )  W hat a c t i o n s  /  p r o g r a m m e s  w o u ld  y o u  l i k e  t o  s e e  
u n d e r t a k e n  b y  t h e  EEC o v e r  t h e  n e x t  5 - 1 0  y e a r s  t o  
e n c o u r a g e  t h e  a p p r o p r i a t e  u s e  o f  e d u c a t i o n  a n d  t r a i n i n g  
f o r  I T  s k i l l s ,  p l e a s e  s p e c i f y  :
[ 3 
[ 3 
[ 3
T h a n k  y o u  f o r  t a k i n g  t h e  t i m e  t o  c o m p l e t e  t h i s  
q u e s t i o n n a i r e .
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Appendix XVII
Accepted projects in COMETT I
Distribution by Strand 
and applicant Member State
N u m b e r of p ro je c ts
S o u r c e :  CEC, D e v e lo p m e n t  o f  COMETT. J u l y  1 9 9 0
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Appendix XVIII
COUNTRY P A R TIC IPA TIO N  IN  E SPRIT
C o u n t r y  N um ber o f  P r o j e c t s  % o f  T o t a l
UK 279 co 03
F 282 19,1
D 268 18 ,1
I 187 12,6
NL 68 4,6
B 66 4,5
DK 65 4,4
GR 61 CMfa
E 128 8,6
P 40 2,7
IRL 36 faCM
S o u r c e  : CEC DG X I I I  -  T e l e c o m m u n i c a t i o n s ,  I n f o r m a t i o n  
I n d u s t r i e s  a n d  I n n o v a t i o n ,  E SPR IT  D a ta  B a s e , 2 5 . 1 0 . 1 9 9 0 .
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Appendix XIX
IN STITU TIO N S OF THE EUROPEAN COMMUNITY
T h e  C o m m is s io n
T h e  C o m m is s io n  i s  t h e  e x e c u t i v e  b o d y  o f  t h e  E u r o p e a n  
C o m m u n ity , i t  i s  l i k e  a  c i v i l  s e r v i c e  a n d  i s  r e s p o n s i b l e  f o r  
b o t h  p r o p o s i n g  a n d  im p l e m e n t i n g  C om m u n ity  p o l i c y .  I t  i s  
a l s o  t h e  g u a r d i a n  o f  t h e  C om m u n ity  T r e a t i e s  e n s u r i n g  t h a t  
t h e y  a n d  t h e  o t h e r  l e g a l  i n s t r u m e n t s  a d o p t e d  b y  t h e  
C om m u n ity  a r e  c o m p i l e d  w i t h .  I f  t h e y  a r e  n o t ,  i t  i s  f o r  t h e  
C o m m is s io n  t o  t a k e  a c t i o n  a n d , i f  n e c e s s a r y ,  b r i n g  
p r o c e e d i n g s  b e f o r e  t h e  C o u r t  o f  J u s t i c e .  I t  a l s o  m a n a g e s  
t h e  com m on p o l i c i e s ,  im p le m e n t s  t h e  b u d g e t  a n d  d i r e c t s  t h e  
a d m i n i s t r a t i o n .
T h e  C o m m is s io n  h a s  1 7  M em b ers a p p o i n t e d  b y  com m on a g r e e m e n t  
o f  t h e  g o v e r n m e n t s  o f  t h e  M em ber S t a t e s  f o r  a  r e n e w a b l e  
f o u r - y e a r  p e r i o d .  T h e  P r e s i d e n t  a n d  t h e  V i c e - P r e s i d e n t s  a r e  
a p p o i n t e d  b y  t h e  g o v e r n m e n t s  f r o m  am ong t h e  M em bers o f  t h e  
C o m m is s io n .  T h e  C o m m is s io n e r s  u n d e r t a k e  t o  a c t  d u r i n g  t h e i r  
p e r i o d  o f  o f f i c e  t o t a l l y  i n d e p e n d e n t l y  o f  b o t h  t h e  
g o v e r n m e n t s  a n d  t h e  C o u n c i l .  E a ch  C o m m is s io n e r  i s
r e s p o n s i b l e  f o r  a p o r t f o l i o  a n d  h a s  a u t h o r i t y  o v e r  o n e  o r  
m o r e  D i r e c t o r a t e s  G e n e r a l  ( D e p a r t m e n t s ) .
T h e  C o u n c i l
T h e  C o u n c i l  o f  M i n i s t e r s  i s  t h e  m a in  d e c i s o n - m a k i n g  b o d y  o f  
t h e  E u r o p e a n  C o m m u n ity , a d o p t i n g  m a jo r  d e c i s i o n s  o n
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p r o p o s a l s  f r o m  t h e  C o m m is s io n .  I t  a l s o  c o o r d i n a t e s  e c o n o m i c  
p o l i c i e s  a n d  c o n c l u d e s  t h e  i n t e r n a t i o n a l  a g r e e m e n t s  t o  w h ic h  
t h e  C om m u n ity  i s  a p a r t y .  I t  i s  m ade u p  o f  M i n i s t e r s  f r o m  
e a c h  o f  t h e  M em ber S t a t e  g o v e r n m e n t s  w ho m e e t  s e v e r a l  t i m e s  
a y e a r ,  d e p e n d in g  o n  t h e  s u b j e c t .  I t  i s  a s s i s t e d  b y  t h e  
C o m m it te e  o f  P e r m a n e n t  R e p r e s e n t a t i v e s  ( C o r e p e r )  c o m p o s e d  o f  
t h e  A m b a s s a d o r s  o f  t h e  M em ber S t a t e s  t o  t h e  C om m u n ity  a n d  
t h e i r  a d v i s e r s .  C o r e p e r  i s  r e s p o n s i b l e  f o r  p r e p a r i n g  t h e  
M i n i s t e r s '  w o rk
S i n c e  1 9 7 5  t h e r e  h a v e  b e e n  r e g u l a r  m e e t i n g s  o f  t h e  E u r o p e a n  
C o u n c i l ,  w h ic h  i s  c o m p o s e d  o f  t h e  H ea d s  o f  S t a t e  o r  
g o v e r n m e n t ,  t h e  F o r e i g n  M i n i s t e r s ,  a n d  t h e  P r e s i d e n t  a n d  a 
V i c e - P r e s i d e n t  o f  t h e  C o m m is s io n .  I t  m e e t s  a t  l e a s t  t w i c e  a 
y e a r .  T h e  P r e s i d e n c y  o f  t h e  C o u n c i l  i s  h e l d  b y  e a c h  M em ber 
S t a t e  i n  t u r n ,  i n  a l p h a b e t i c a l  o r d e r ,  f o r  s i x  m o n t h s .
T h e  E u r o p e a n  P a r l i a m e n t
T h e  E u r o p e a n  P a r l i a m e n t  i s  a d e m o c r a t i c a l l y  e l e c t e d  b o d y  o f  
p a r l i a m e n t a r i a n s  w ho r e p r e s e n t  t h e  i n t e r e s t s  o f  t h e  E u r o p e a n  
p u b l i c .  I t  g i v e s  o p i n i o n s  o n  t h e  C o m m i s s i o n 's  l e g i s l a t i v e  
p r o p o s a l s  a n d  a l s o  h a s  b u d g e t a r y  p o w e r s  w h ic h  a l l o w  i t  t o  
t a k e  p a r t  i n  m a jo r  d e c i s i o n s  o n  C om m u n ity  e x p e n d i t u r e .  T h e  
S i n g l e  E u r o p e a n  A c t  e x t e n d e d  t h e  P a r l i a m e n t 's  l e g i s l a t i v e  
r o l e  b y  g i v i n g  i t  j o i n t  p o w e r s  w i t h  t h e  C o u n c i l  t o  a p p r o v e  
a s s o c i a t i o n  a g r e e m e n t s  w i t h  n o n -m e m b e r  c o u n t r i e s  a n d  
T r e a t i e s  f o r  t h e  a c c e s s i o n  o f  new  M em ber S t a t e s .
S i n c e  1 9 7 9 ,  t h e  5 1 8  M em bers  o f  t h e  E u r o p e a n  P a r l i a m e n t  h a v e  
b e e n  e l e c t e d  b y  d i r e c t  u n i v e r s a l  s u f f r a g e  a c c o r d i n g  t o  t h e  
v o t i n g  s y s t e m s  a p p l i c a b l e  i n  t h e  v a r i o u s  M em ber S t a t e s .  T h e  
n u m b er o f  s e a t s  a l l o c a t e d  t o  e a c h  M em ber S t a t e  d e p e n d s  on  
t h e  s i z e  o f  i t s  p o p u l a t i o n  a n d  e l e c t i o n s  t a k e  p l a c e  e v e r y  
f i v e  y e a r s .  T h e  P a r l i a m e n t  i s  h e a d e d  b y  a B u r e a u  c o m p o s e d  
o f  t h e  P r e s i d e n t  a n d  14 V i c e - P r e s i d e n t s  e l e c t e d  b y  t h e  
M e m b e r s .
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T h e  C o u r t  o f  J u s t i c e  i s  t h e  s u p re m e  j u d i c i a l  a u t h o r i t y  o f  
t h e  E u r o p e a n  C o m m u n it ie s .  I t  i s  an  i n d e p e n d e n t  b o d y  w h o s e  
t a s k  i s  t o  u p h o ld  t h e  la w  i n  t h e  i n t e r p r e t a t i o n  a n d  
a p p l i c a t i o n  o f  t h e  T r e a t i e s  a n d  a c t s  a d o p t e d  b y  t h e  C o u n c i l  
a n d  t h e  C o m m is s io n .
T h e  C o u r t  c o n s i s t s  o f  13  J u d g e s  a s s i s t e d  b y  6 A d v o c a t e s  -  
G e n e r a l  a p p o i n t e d  b y  com m on a c c o r d  o f  t h e  g o v e r n m e n t s  o f  t h e  
M em ber S t a t e s  f o r  a r e n e w a b l e  t e r m  o f  s i x  y e a r s .
The Court of Justice
T h e  E c o n o m ic  a n d  S o c i a l  C o m m it te e
T h e  E c o n o m ic  an d  S o c i a l  C o m m it te e  i s  a c o n s u l t a t i v e  b o d y  
w h o s e  r o l e  i s  t o  a d v i s e  t h e  C o m m u n ity 's  d e c i s i o n - m a k e r s  o n  
t h e  i m p l i c a t i o n s  s o c i a l  a n d  v o c a t i o n a l  i s s u e s  m ay h a v e  f o r  
E u r o p e a n s .
I t  c o n s i s t s  o f  1 8 9  m e m b e rs  n o m in a t e d  b y  t h e  M em ber S t a t e  
g o v e r n m e n t s  a n d  a p p o i n t e d  b y  t h e  C o u n c i l  f o r  a  r e n e w a b le  
f o u r - y e a r  t e r m  o f  o f f i c e .  T h e  m em bers a r e  r e p r e s e n t a t i v e s  
o f  a n u m b er  o f  e c o n o m i c  a n d  s o c i a l  f i e l d s  ( a g r i c u l t u r e ,  
t r a n s p o r t ,  t r a d e ,  l i b e r a l  p r o f e s s i o n s  e t c . )
T h e  C o u r t  o f  A u d i t o r s
T h e  m a in  t a s k  o f  t h e  C o u r t  o f  A u d i t o r s  i s  t o  e x a m in e  t h e  
a c c o u n t s  o f  a l l  r e v e n u e  a n d  e x p e n d i t u r e  o f  t h e  E u r o p e a n  
C o m m u n it ie s  an d  o f  a l l  o r g a n i s a t i o n s  e s t a b l i s h e d  b y  t h e  
C o m m u n it ie s .  I t  a l s o  h a s  an  a d v i s o r y  f u n c t i o n  e n a b l i n g  i t  
t o  p l a y  a p a r t  i n  t h e  d r a f t i n g  o f  C om m u n ity  f i n a n c i a l  a n d  
b u d g e t a r y  l e g i s l a t i o n .  T h e  C o u r t  i s  an  i n d e p e n d e n t  b o d y  
c o m p o s e d  o f  12 m e m b e r s , o n e  f r o m  e a c h  M em ber S t a t e  a p p o i n t e d  
f o r  a  r e n e w a b l e  s i x - y e a r  t e r m  b y  t h e  C o u n c i l .
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T h e  E u r o p e a n  I n v e s t m e n t  B an k  i s  r e s p o n s i b l e  f o r  g r a n t i n g  
l o a n s  a n d  i s s u i n g  g u a r a n t e e s  t o  f i n a n c e  c a p i t a l  p r o j e c t s  
c o n s i s t e n t  w i t h  t h e  a im s  o f  C om m u n ity  e c o n o m i c  p o l i c y .
T h e  b a n k  i s  a d m i n i s t e r e d  b y :  a B o a r d  o f  G o v e r n o r s  c o n s i s t i n g  
o f  M i n i s t e r s  d e s i g n a t e d  b y  t h e  M em ber S t a t e s ,  a B o a r d  o f  
D i r e c t o r s  c o n s i s t i n g  o f  22 a d m i n i s t r a t o r s  a n d  12 d e p u t i e s  
a p p o i n t e d  f o r  a r e n e w a b l e  f i v e - y e a r  t e r m  o f  o f f i c e  b y  t h e  
B o a r d  o f  G o v e r n o r s  o n  t h e  b a s i s  o f  n o m i n a t i o n s  b y  t h e  M em ber 
S t a t e s  a n d  t h e  C o m m is s io n ,  a n d  a M a n a g em en t C o m m it te e  
c o n s i s t i n g  o f  a P r e s i d e n t  a n d  s i x  V i c e - P r e s i d e n t s  a p p o i n t e d  
f o r  a r e n e w a b le  s i x - y e a r s  b y  t h e  B o a r d  o f  G o v e r n o r s .
T h e  B o a r d  o f  G o v e r n o r s  l a y s  dow n  g e n e r a l  d i r e c t i v e s  o n  t h e  
B a n k 's  c r e d i t  p o l i c y .  T h e  B o a r d  o f  D i r e c t o r s  d i r e c t s  t h e  
g e n e r a l  a d m i n i s t r a t i o n  o f  t h e  B ank  a n d  t a k e s  d e c i s i o n s  o n  
t h e  g r a n t i n g  a n d  r a i s i n g  o f  l o a n s ,  t h e  f i x i n g  o f  l e n d i n g  
r a t e s  e t c .  T h e  M a n a g e m e n t C o m m it te e  c o n t r o l s  a l l  c u r r e n t  
o p e r a t i o n s ,  d r a f t s  l o a n  a g r e e m e n t s  a n d  im p le m e n t s  t h e  
d e c i s i o n s  o f  t h e  B o a r d  o f  D i r e c t o r s .
The European Investment Bank
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TECHNICAL GLOSSARY
A n a l o g :  P e r t a i n i n g  t o  t h e  fo r m  o f  c o n t i n u o u s l y  v a r i a b l e
p h y s i c a l  q u a n t i t i e s .
A S IC  D e s i g n :  A p p l i c a t i o n  S p e c i f i c  I n t e g r a t e d  C i r c u i t .
A r t i f i c i a l  I n t e l l i g e n c e :  T h e  s t u d y  o f  c o m p u t e r  t e c h n i q u e s
t o  s u p p le m e n t  t h e  i n t e l l e c t u a l  c a p a b i l i t i e s  o f  h u m a n s .
A r t i f i c i a l  i n t e l l i g e n c e  i s  c o n c e r n e d  w i t h  t h e  m o r e  e f f e c t i v e  
u s e  o f  d i g i t a l  c o m p u t e r s  t h r o u g h  im p r o v e d  p r o g r a m m in g  
m e t h o d s .
B a s i c  R e s e a r c h :  F u n d a m e n ta l  r e s e a r c h .
BICM OS: A c o m b i n a t i o n  o f  t w o  t y p e s  o f  t r a n s i s t o r ;  b i p o l a r ,  
w h ic h  i s  f a s t  b u t  t e n d s  t o  b e  p o w e r  h u n g r y ,  a n d  CMOS, w h ic h  
u s e s  l i t t l e  p o w e r  b u t  i s  s l o w e r .
B i n a r y  d i g i t :  A n u m e r a l  i n  t h e  b i n a r y  s y s t e m  o f  n o t a t i o n ,  
u s u a l l y  k n ow n  a s  a b i t ,  t h e  d i g i t  m ay b e  o n e  o r  a  z e r o .
CAD: C o m p u t e r -A id e d  D e s i g n .
CAM: C o m p u t e r -A id e d  M a n u f a c t u r i n g .
CAD/CAM : R e f e r s  t o  t h e  i n t e g r a t i o n  o f  c o m p u t e r s  i n t o  t h e
e n t i r e  d e s i g n - t o - f a b r i c a t i o n  c y c l e  o f  a p r o d u c t  o r  p l a n t .
C e n t r a l  P r o c e s s i n g  U n i t  (C P U ): T h e  p a r t  o f  a  c o m p u t e r  s y s t e m  
t h a t  c o n t a i n s  t h e  c i r c u i t s  c o n t r o l l i n g  t h e  i n t e r p r e t a t i o n  
a n d  e x e c u t i o n  o f  i n s t r u c t i o n s .
C H IP : I n  e l e c t r o n i c s ,  a  s m a l l  i n t e g r a t e d  c i r c u i t  p a c k a g e
c o n t a i n i n g  m any l o g i c  e l e m e n t s .
C IM : C o m p u t e r - I n t e g r a t e d  M a n u f a c t u r i n g ,  t h e  c o n c e p t  o f  a
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t o t a l l y  a u t o m a t e d  f a c t o r y  i n  w h ic h  a l l  m a n u f a c t u r i n g  
p r o c e s s e s  a r e  i n t e g r a t e d  a n d  c o n t r o l l e d  b y  a CAD/CAM s y s t e m .
CMOS: C o m p le m e n ta r y  M e t a l  O x id e  S e m i c o n d u c t o r .
CNC: C o m p u te r  N u m e r c i a l l y  C o n t r o l l e d .
C o m p o n e n t : An e s s e n t i a l  f u n c t i o n a l  p a r t  o f  a  s u b s y s t e m  o r  
a p p a r a t u s .
C o m p u t e r :  A p r o g r a m m a b le  f u n c t i o n a l  u n i t  t h a t  c o n s i s t s  o f  
o n e  o r  m o re  a s s o c i a t e d  p r o c e s s i n g  u n i t s  a n d  p e r i p h e r a l  
e q u ip m e n t  t h a t  i s  c o n t r o l l e d  b y  i n t e r n a l l y  s t o r e d  p r o g r a m s  
a n d  w h ic h  c a n  p e r f o r m  s u b s t a n t i a l  c o m p u t a t i o n ,  i n c l u d i n g  
n u m e r o u s  a r i t h m e t i c  o p e r a t i o n s  o r  l o g i c  o p e r a t i o n s ,  w i t h o u t  
hum an i n t e r v e n t i o n  d u r i n g  a  r u n .  A d i g i t a l  c o m p u t e r  s t o r e s  
i t s  i n f o r m a t i o n  i n  t h e  f o r m  o f  w o r d s ,  f i n i t e  o r d e r e d  s e t s  o f  
d i g i t s ,  e a c h  o f  w h i c h  h a v e  o n l y  o n e  o f  a f i n i t e  s e t  o f  
v a l u e s .  A m i c r o c o m p u t e r  i s  a  s t o r e d  p r o g r a m  d i g i t a l  
c o m p u t e r  s y s t e m  p r o d u c e d  fr o m  m i c r o e l e c t r o n i c  d e v i c e s  a n d  
e m p l o y in g  v e r y  l a r g e  s c a l e  i n t e g r a t i o n  (V L S I )  c i r c u i t  d e s i g n  
t e c h n i q u e s .  A m a in fr a m e  ( c o m p u t e r )  -  d e s i g n a t e s  h i g h  
c a p a c i t y  c o m p u t e r s  w i t h  p r o c e s s i n g  p o w e r  i n  e x c e s s  o f  4 M IPS 
( m i l l i o n s  o f  i n s t r u c t i o n s  p e r  s e c o n d )  w i t h  a m em ory  c a p a c i t y  
o f  m o re  t h a n  20MB a t  t h e  c e n t r a l  l e v e l .  A p e r s o n a l  c o m p u t e r  
i a  a s m a l l  c o m p u t e r  b a s e d  o n  a t i n y  m i c r o p r o c e s s o r .  A 
s u p e r c o m p u t e r  i s  a  l a r g e  s c a l e  c o m p u t e r  w h i c h  c a n  p e r f o r m  
4 0 0  m i l l i o n  o r  s o  o p e r a t i o n s  p e r  s e c o n d .
C o m p u te r  s c i e n c e :  T h e  b r a n c h  o f  s c i e n c e  a n d  t e c h n o l o g y  t h a t  
i s  c o n c e r n e d  w i t h  m e t h o d s  a n d  t e c h n i q u e s  r e l a t i n g  t o  d a t a  
p r o c e s s i n g  p e r f o r m e d  b y  a u t o m a t i c  m e a n s .
C o n su m e r  e l e c t r o n i c s :  A r a n g e  o f  e l e c t r o n i c  e q u ip m e n t  u s e d  
i n  t h e  hom e a n d  i n c l u d e s ;  v i d e o  c a s s e t t e  r e c o r d e r s ,  
t e l e v i s i o n s ,  c o m p a c t  d i s c  p l a y e r s  a n d  hom e c o m p u t e r s .
D a t a b a n k : S t o r a g e  o f  i n f o r m a t i o n  i n  a s t r u c t u r e d  f o r m .
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D a ta  p r o c e s s i n g :  T h e  s y s t e m a t i c  p e r f o r m a n c e  o f  o p e r a t i o n s
u p o n  d a t a .
D a ta  p r o c e s s s i n g  s y s t e m :  A s y s t e m ,  i n c l u d i n g  c o m p u t in g
e q u ip m e n t  a n d  a s s o c i a t e d  p e r s o n n e l ,  t h a t  p e r f o r m s  i n p u t ,  
p r o c e s s i n g ,  s t o r a g e ,  o u t p u t ,  a n d  c o n t r o l  f u n c t i o n s  t o  
a c c o m p l i s h  a  s e q u e n c e  o f  o p e r a t i o n s  o n  d a t a .
DRAM: D y n a m ic  R andom  A c c e s s  M em ory .
E l e c t r o d e :  A p i e c e  o f  c o n d u c t i n g  m a t e r i a l  p l a c e d  i n  a g a s  
s o l u t i o n ,  o r  m o l t e n  s u b s t a n c e ,  t o  e n a b l e  an  e l e c t r i c  c u r r e n t  
t o  e n t e r  o r  l e a v e .
E l e c t r o n i c  m a i l :  Can t r a n s f e r  c o m p u t e r - g e n e r a t e d  t e x t s  a n d
f i l e s  d i r e c t l y .
E N IA C : E l e c t r o n i c  N u m e r ic a l  I n t e g r a t o r  an d  C a l c u l a t o r .
EPROM: E r a s a b l e  P r o g r a m m a b le  R e a d  o n l y  M em ory .
FMS: F l e x i b l e  M a n u f a c t u r in g  s y s t e m s .
G a A s : G a l l iu m  A r s e n i d e  ( s e m i c o n d u c t o r  m a t e r i a l ) .
H a r d w a r e : T h e  c o m p u t e r 's  h a r d w a r e  i s  i t s  p h y s i c a l  e q u ip m e n t .  
H y d r a n t :  W a te r  p i p e .
I n t e g r a t e d  c i r c u i t  m e m o r y : A s t o r a g e  d e v i c e  c o m p o s e d  o f
t r a n s i s t o r s ,  d i o d e s  a n d  o t h e r  c i r c u i t  e l e m e n t s  a l l  
f a b r i c a t e d  o n  a c h i p  o f  c r y s t a l l i n e  m a t e r i a l .
I n f o r m a t i o n  p r o c e s s i n g  s y s t e m :  D a ta  p r o c e s s i n g  s y s t e m .
J E S S I :  J o i n t  E u r o p e a n  S u b m ic r o n  S i l i c o n  I n i t i a t i v e .
LAN: L o c a l  a r e a  n e t w o r k .  A c o m p u t e r  n e t w o r k  l o c a t e d  o n  a 
u s e r ' s  p r e m i s e s  w i t h i n  a  l i m i t e d  g e o g r a p h i c a l  a r e a .
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L i q u i d  c r y s t a l  d i s p l a y s :  A l i q u i d  i s  c o n t a i n e d  b e t w e e n  tw o  
s h e e t s  o f  g l a s s ,  o r  p l a s t i c .  T in y  e l e c t r o d e s  a r e  p l a c e d  i n  
t h e  l i q u i d .  When t h e  e l e c t r o d e s  a r e  c o n n e c t e d  t o  an  
e l e c t r i c a l  s u p p l y ,  a n  e l e c t r i c  f i e l d  i s  f o r m e d  b e t w e e n  th e m .
M e m o ry : P o s s i b l y  o f  d i f f e r e n t  l e v e l s ,  i n  w h i c h  b o t h  d a t a  a n d  
i n s t r u c t i o n s  a r e  s t o r e d *
M i c r o c h i p :  S e e  c h i p .
M i c r o e l e c t r o n i c s :  C o n s t r u c t i o n  a n d  u s e  o f  h i g h l y  m i n a t u r i s e d  
e l e c t r o n i c  c i r c u i t s .
M i c r o p r o c e s s o r :  A p r o c e s s o r  w h o s e  e l e m e n t s  h a v e  b e e n
m i n i a t u r i s e d  i n t o  o n e  o r  a f e w  i n t e g r a t e d  c i r c u i t s .
MOS: M e t a l - O x i d e  S e m i c o n d u c t o r ,  a t y p e  o f  i n t e g r a t e d
c i r c u i t .
M u l t i m e d i a :  A p p r o a c h e s  e n a b l e  a  w o r k s t a t i o n  t o  a c c e s s  a l l
t y p e s  o f  s e r v i c e s .
ODA: O f f i c e  D o cu m e n t A r c h i t e c t u r e .
O f f i c e  a u t o m a t i o n :  A u t o m a t io n  i n  an  o f f i c e  e n v i r o n m e n t  u s i n g  
s y s t e m s  t h a t  t r a n s f o r m  i d e a s  i n t o  w r i t t e n  c o m m u n ic a t io n s  v i a  
t h e  i n t e r a c t i o n  o f  p e o p l e ,  p r o c e d u r e s  a n d  e q u i p m e n t .
O f f i c e  & b u s i n e s s  s y s t e m s :  I n f o r m a t i o n  T e c h n o l o g y  s y s t e m s
d e s i g n e d  t o  s u p p o r t  o f f i c e  a n d  b u s i n e s s  a p p l i c a t i o n s .
O p en  s y s t e m s :  A l l o w  c u s t o m e r s  t o  i n t e g r a t e  e q u ip m e n t  m ade b y  
a  v a r i e t y  o f  m a n u f a c t u r e r s .  An o p e n  s y s t e m  im p le m e n t s  
s u f f i c i e n t  s p e c i f i c a t i o n s  f o r  i n t e r f a c e s ,  s e r v i c e s  a n d  
s u p p o r t i n g  f o r m a t s  t o  e n a b l e  p r o p e r l y  e n g i n e e r e d  a p p l i c a t i o n  
s o f t w a r e  t o  b e  p o r t e d  a c r o s s  a w id e  r a n g e  o f  s y s t e m s  w i t h  
m in im a l  c h a n g e s ,  i n t e r o p e r a t e  w i t h  o t h e r  a p p l i c a t i o n s . . . .  
a n d  i n t e r a c t  w i t h  u s e r s  i n  a s t y l e  w h ic h  f a c i l i t a t e s  u s e r  
p o r t a b i l i t y .
O p t o e l e c t r o n i c s :  T h e  m a r r i a g e  o f  o p t i c a l  p r o c e s s i n g  a n d
e l e c t r o n i c s .
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P e r i p h e r a l :  A ny d e v i c e  c o n n e c t e d  t o  t h e  c e n t r a l  p r o c e s s i n g  
u n i t  o f  a c o m p u t e r .
P e r i p h e r a l  t e c h n o l o g i e s :  I n c l u d e  s t o r a g e  d e v i c e s ,  d i s p l a y s ,  
p r i n t e r s  a n d  i n p u t  d e v i c e s .
P r o c e s s  c o n t r o l :  T h e  c o n t r o l  o f  a p r o c e s s  i n  w h ic h  a
c o m p u t e r  s y s t e m  i s  u s e d  t o  r e g u l a t e  u s u a l l y  c o n t i n u o u s  
o p e r a t i o n s  o r  p r o c e s s e s .
RAM: R a n d o m -A c c e s s  M em ory .
R e l a y :  A d e v i c e  b y  w h ic h  e l e c t r i c  c u r r e n t  f l o w i n g  i n  o n e
c i r c u i t  c a n  o p e n  o r  c l o s e  a s e c o n d  c i r c u i t ,  i . e .  s w i t c h  t h e  
c u r r e n t  o n  o r  o f f  i n  t h e  s e c o n d  c i r c u i t .
R IS C : R e d u c e d  I n s t r u c t i o n  S e t  C o m p u te r  C o r e .
R o b o t :  A m i c r o p r o c e s s o r  -  c o n t r o l l e d  m e c h a n i c a l  d e v i c e  t h a t
p e r f o r m s  a  f u n c t i o n  o r  p r o v i d e s  an  i n t e l l i g e n t  i n t e r f a c e  
b e t w e e n  m a c h in e s  a n d  p r o c e s s e s .
S c a n n e r :  A d e v i c e  t h a t  e x a m in e s  a s p e c i a l  p a t t e r n ,  o n e  p a r t  
a f t e r  a n o t h e r ,  a n d  g e n e r a t e s  a n a l o g  o r  d i g i t a l  s i g n a l s  
c o r r e s p o n d i n g  t o  t h e  p a t t e r n .
S e m i c o n d u c t o r :  I n  e l e c t r o n i c s ,  a m a t e r i a l  w i t h  a
c o n d u c t i v i t y  m id w ay  b e t w e e n  t h a t  o f  an  i n s u l a t o r  a n d  a  g o o d  
c o n d u c t o r .  T h e  c o n d u c t i v i t y  i s  s e n s i t i v e  t o  t e m p e r a t u r e ,  
r a d i a t i o n  a n d  t h e  p r e s e n c e  o f  i m p u r i t i e s .  S u c h  m a t e r i a l s  
a r e  u s e d  i n  t h e  m a n u f a c t u r e  o f  t r a n s i s t o r s .
S e m i c o n d u c t o r  d e v i c e s :  I n  e l e c t r o n i c s ,  d e v i c e s  m a n u fa c t u r e d  
u s i n g  s e m i c o n d u c t o r  m a t e r i a l s .
S i l i c o n  c h i p :  S i l i c o n  i n  e l e c t r o n i c s ,  a c h e m i c a l  e l e m e n t
h a v in g  s e m i c o n d u c t o r  p r o p e r t i e s  a n d  u s e d  i n  t h e  m a n u fa c t u r e  
o f  t r a n s i s t o r s .
S o f t w a r e :  I n t e l l e c t u a l  c r e a t i o n  c o m p r i s i n g  t h e  p r o g r a m s ,
p r o c e d u r e s ,  r u l e s  a n d  a n y  a s s o c i a t e d  d o c u m e n t a t i o n  
p e r t a i n i n g  t o  t h e  o p e r a t i o n  o f  a d a t a  p r o c e s s i n g  s y s t e m .
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S o f t w a r e  p a c k a g e :  A c o m p l e t e  a n d  d o c u m e n te d  s e t  o f  p r o g r a m s  
s u p p l i e d  t o  s e v e r a l  u s e r s  f o r  a g e n e r i c  a p p l i c a t i o n  o r  
f u n c t i o n .
S u b m ic r o n :  O v e r  o n e  m i l l i o n  t r a n s i s t o r s  p l a c e d  o n  a s i n g l e  
c h i p .
S y m b o l i c  l o g i c :  T h e  d i s c i p l i n e  i n  w h ic h  v a l i d  a r g u m e n t  a n d  
o p e r a t i o n s  a r e  d e a l t  w i t h  u s i n g  an  a r t i f i c i a l  l a n g u a g e  
d e s i g n a t e d  t o  a v o i d  t h e  a m b i g u i t i e s  a n d  l o g i c a l  i n a d e q u a c i e s  
o f  n a t u r a l  l a n g u a g e s .
T h e r m i o n i c  t u b e :  T h e r m i o n i c  v a l v e ,  a d e v i c e  u s i n g  t h e r m i o n i c  
e m i s s i o n  w h ic h  i s  t h e  e m i s s i o n  o f  e l e c t r o n s  f r o m  h o t  m e t a l s .  
I t  i s  u s e d  i n  c a t h o d e - r a y  t u b e s ,  x - r a y  t u b e s  a n d  t h e r m i o n i c  
v a l v e s .
T r a n s i s t o r :  I n  e l e c t r o n i c s ,  a d e v i c e  m a n u fa c t u r e d  f r o m
s e m i c o n d u c t o r  m a t e r i a l  t h a t  c a n  b e  u s e d  t o  c o n t r o l  a c u r r e n t ,  
f l o w  i n  a  c i r c u i t .
V acu u m  t u b e :  A d e v i c e  w i t h  e l e c t r o d e s  w i t h i n  a n  e v a c u a t e d
g l a s s  e n v e l o p e  f o r  t h e  c o n t r o l  o f  c u r r e n t  f l o w s .
V a l v e :  D e v i c e  f o r  c o n t r o l l i n g  t h e  p a s s a g e  o f  f l u i d  t h r o u g h  a
p i p e .
V L S I : V e r y  L a r g e  S c a l e  I n t e g r a t i o n .  I n  m i c r o e l e c t r o n i c s ,
c h i p  t e c h n o l o g y  r e s u l t i n g  i n  p a c k i n g  d e n s i t i e s  o f  o v e r  
1 0 ,0 0 0  t r a n s i s t o r s  p e r  c h i p .
W a f e r :  A t h i n  s l i c e  o f  s i l i c o n  c u t  f r o m  a s l a b .
W a fe r  F a b r i c a t i o n  P l a n t :  A c h i p  f a c t o r y  i s  c a l l e d  a w a f e r  
f a b r i c a t i o n  p l a n t ,  b e c a u s e  i t s  e n d  p r o d u c t  i s  t h e  w a f e r  w i t h  
t h e  c h i p s  o n  b o a r d .
W o r k s t a t i o n :  A d a t a  p r o c e s s i n g  s t a t i o n  t h a t  i s  o p e r a t e d  b y  a 
p e r s o n  a n d  u s u a l l y  l o c a t e d  a t  an  e n d p o i n t  n o d e .
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